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HOACHUTEJBHASA 3AIINCKA

[Ipn pa3paGoTke mporpaMmbl MO OHOJIOTHA TEOPETHUYECKYH) OCHOBY AJIs
ONpEACTIEHUS] MOAXOM0B K (POPMHPOBAHHMIO COACPXKaHWS y4eOHOro NpeaMeTa
«buosorusty  coctaBwiIM:  KOHUentyaneHble mnonoxkenus OIoOC COO o
B3aMMOOOYCIIOBJICHHOCTH  LEJICH, CONCP)KAaHWs, PE3YJbTaTOB OO0ydYeHUus W
TpeOOBAHM K YPOBHIO MOATOTOBKM BBIMTYCKHUKOB, TTOJIOKEHUST 00 OOMIMX LEIIX U
NPUHLHAMNAX, XAPAKTEPU3YIOUIMX COBPEMEHHOE COCTOSSHUE CHCTEMBI CPEIHETO
odmero oOpazoBanusi B Poccuiickoii denepanuu, a TakKe TMOJOKEHUS O
cnenu@uke OMOJIOTHH, €€ 3HAUEHUN B TO3HAHUH YKUBOM MPUPOIBI U 00ECIICUEHUH
CYLIECTBOBAHMS YEIOBEUECKOr0 oOuiecTBa. COINMACHO HA3BAHHBIM TOJIOKEHUSIM,
OTpEAETIEHBI OCHOBHBIE (PYHKIIMK TPOrPaMMBbI 10 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma mo Owosornu HaéT MPEACTABICHUE O LENIX, 00 oOumen
cTparerud OOY4YEeHMs, BOCIHMTAHWS W Pa3BUTHS OOYyYaAKOIIUXCS CPEACTBAMH
yueOHOro mnpeamera «buosorus», onpeaenser o0sA3aTeabHOE NPEAMETHOE
COJEP)KAHUE, €ro CTPYKTYPYy, PpacnpeleicHue Mo pasfeiaM W TeEMawm,
PEKOMEHYEMYIO MOCJIEI0BATEIBHOCTh U3YUCHUS YYEOHOTO MarepHuaia ¢ y4éToM
MEXMPEAMETHBIX W BHYTPUIPEAMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MPOoLECCa, BO3PACTHBIX OCOOEHHOCTEN 00y YaroIInXCsl.

B nmnporpamme mo OWOJNOrMH TakKe YUYMTHIBAOTCS TpPeOOBaHUSA K
IUIAHAPYEMBIM JINYHOCTHBIM, METANPEAMETHBIM M TPEAMETHBIM PE3yJbTaTaM
oOyueHuss B (OPMHUPOBAHUM OCHOBHBIX BHJIOB  Y4YEOHO-ITO3HABATEIIBHOM
JEATENBHOCTH/YUEOHBIX JEHCTBUIA OOYydYarIMUXCSs MO OCBOCHUIO COJCPKAHUS
OHOJIOrHYECKOT0 00PA30BAHHSI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30Bblii yPOBEHB) pEATM30BaH
OPUHLKAI MPEEMCTBEHHOCTH B M3YyUYE€HHMM OwWoJsioruu, Onaromaps 4eMmy B HeEH
OPOCMATPUBACTCS  HAMPABJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C
(OPMUPOBAHMEM  €CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS,  LICHHOCTHBIX
OPUEHTALMI JIMYHOCTH, SKOJIOTHYECKOrO MBILUICHUS, MPEACTABIECHUH O 310POBOM
o0Opaze >KM3HM M OCPEKHBIM OTHOLICHUEM K OKPY)KArOLICH MPUPOAHOH CpEle.
[ToaTomMy Hapsay ¢ M3yYeHHEM OOIMICOMOIOTMUYECKMX TEOPH, a TAKXKE 3HAHWUN O
CTPOECHHH >KMBBIX CUCTEM PA3HOTO PaHra M CyIIHOCTA OCHOBHBIX MPOTEKAOLIAX B
HUX MPOLECCOB B MPOrpaMMe MO OMOJIOTMH YJEICHO BHUMAHUE MCHOJb30BAHUIO
NOJTYYEHHBIX 3HAHWIA B MOBCEAHECBHOMN >KU3HM JJIsl PEMICHUS NMPUKIAIHBIX 3334, B
TOM 4ucie. NPOQUIAKTUKA HACJIECACTBEHHBIX 3a00JIEBAHUI YENIOBEKA, MEIMKO-
TEeHETUYECKOTO KOHCYJIbTUPOBaHUS, 00OCHOBaHUs SKOJIOTHYECKA
LEJIECO00PA3HOr0 TMOBEACHUS B OKPYXKAKOIICH NTPUPOAHOM cpene, aHanu3a
BIIMSIHUSL XO3SHCTBEHHOW ACITETLHOCTH YEJIOBEKA HA COCTOSHUE MPUPOAHBIX U
WCKYCCTBEHHBIX 3KOCUCTEM. Y CHIICHUE BHUMAHUS K MPUKJIAAHON HAMPaBIEHHOCTH
yueOHOro nmpeamera «buosorusy mpOIMKTOBAHO HEOOXOIUMOCTBIO 00€CICUEHUS



YCJAOBUHM JIJIsl pellieHUs] OJIHOM M3 aKTyaJbHbIX 337124 MIKOJBHOTO OMOJOrMYECKOT0
oOpasoBaHMs, KOTOpass mpeamnonaracT (OPMUPOBAHME Yy  OOydYarOIIUXCS
CMOCOOHOCTH aqanTUPOBAThC K M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLICTOCS
COBPEMEHHOTO MUPA.

buosioruss Ha ypoBHE cpenHero oOmero oOpa3oBaHUs 3aHMMAET BAXKHOE
Mecto. OHa oOecreunBacT (POPMUPOBAHUE Y OOYYAKOUIMXCS MPEICTABICHUNA O
HAY4YHO! KapTHMHE MHpPA, PacIMPSET U 000OLIACT 3HAHUS O KUBOW MpHUpone, €€
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpPraHM3allid W HBOJIOLMH, CO3AAET
yCJAOBUS  JJIS: TO3HAHUS  3aKOHOB  JKMBOH  MpUpojbl, (HOPMUPOBAHMS
(YHKIIMOHAIBHONH TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0O€30MacHOro obpasa
YKM3HU, IKOJIOTMUECKOTO MBILILIEHUS, IIEHHOCTHOTO OTHOLLIEHUSI K KUBOM PUPOIE
U YEJIOBEKY.

Bosnblioe 3HaYeHnE OUOJIOTUSI UMEET TAKKE JUTsl PEIIEHUS] BOCOUTATEIBHBIX U
pa3BHBAKOIIMX  3aJa4  CcpeaHero  oOmero  oOpa3oBaHMs,  COIMAIN3alUA
oOyuaromuxcs. M3yuenne Ononorun odecneynBacT yciuoBus s (pOpMHPOBAHUS
UHTEJUIEKTYQJIbHBIX, KOMMYHHUKAIMOHHBIX M  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYpbI, CHOCOOCTBYET MHTErpaluu OMOJIOTMYECKUX 3HAHUHN C
NOPEJCTABICHUSIMHU U3 IPYTUX YUYEOHBIX MPEAMETOB, B YaCTHOCTH, (PUUKU, XUMUU
u reorpadpuu. HazpaHHbie MONOKEHUS O MPEAHA3HAYEHMHM Y4eOHOro mpeaMmera
«buosiorus» COCTaBWJIM OCHOBY [Uis OMPEACTCHHUS TOAXOA0B K OTOOpY W
CTPYKTYPUPOBAHUIO €ro COJAEpKaHWs, MNPEACTABICHHOTO B MPOrpamMMe o
OHMOJIOTHH.

Ot0op conepxaHus ydeOHoro npeamera «buosiorus» Ha 0a30BOM YpOBHE
OCYLIECTBIIEH C MO3UIMI KYJIbTYpPOCOOOPA3HOIO MOJAXOAA, B COOTBETCTBUHU C
KOTOPbIM O0OyYaromuecs MOHKHBI OCBOMTH 3HAHWS W yYMEHUS, 3HAYUMBbIE JJis
(dopMupoBaHus OOUICH KyJIbTYPhI, ONPEACISAIONME aJECKBATHOEC TMOBEACHHE
YeJIOBeKa B OKPY>KaKoLIeH MpUPOJHOI cpene, BOCTPeOOBAHHBIE B MOBCEAHEBHOMN
JKU3HU M TPAKTUYECKON AesaTenbHOCTH. Oco00€ MECTO B 3TOH CHCTEME 3HAHWMA
3aHUMAIOT AJIEMEHTBI COJEPIKAHUSI, KOTOPBIE CITY>KaT OCHOBOM 151 (POPMUPOBAHMSI
MPEICTABIICHAN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa |
LHEHHOCTHBIX ~ OPUEHTALUSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  FyMaHU3alluu
OHOJIOrHYECKOT0 00PA30BAHHSI.

CTpyKTypUpOBaHHE COJEpKaHUs y4eOHOro marepuajiia B HporpaMme Io
OMOJIOTUM  OCYIIECTBJICHO € YUYETOM TPUOPUTETHOTO 3HAUCHMs] 3HAHUH 00
OTJIMYUTETBHBIX 0COOEHHOCTSIX KMBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3ainuu u
ABOJIIOLMK. B COOTBETCTBUU C 3TUM B CTPYKTYpe YueOHOro npeameTa « bBuonorus»
BBIJICTICHBI CJIEIYIOUINE CONEpKaTeabHbIe TUHUK: «bronorus kak Hayka. MeTo bl
HAY4YHOTo Mo3HaHus», «Kierka kak Ouosiornyeckas cucrema», «OpraHu3M Kak



Ounonornueckas cucrema», «CucreMa M MHOrooOpa3He OPraHUYECKOro MUpay,
«IBOJTIOIUS KUBOHW MPUPOB, K IKOCUCTEMBI U TPUCYIIUE UM 3aKOHOMEPHOCTH.

Llens w3yueHus yuyeOHOro npeamera «buosorus» Ha 0a30BOM YPOBHE —
OBJIaJcHHE  OOYyYarOUMMHUCS  3HAHUAMHU O  CTPYKTYPHO-(QYHKIMOHATBHOM
OpPraHM3alliA >KMBBIX CHCTEM PA3HOTO0 paHra W MNPUOOPETCHUE YMEHMIA
UCIOJIb30BATh ATH 3HAHMS JJII TPAMOTHBIX JACHCTBUI B OTHOLICHUH OOBEKTOB
SKUBOU TPUPOJIBI U PELICHUS PA3TMYHBIX KMU3HEHHBIX MPOOJIEM.

JlocT>KeHrE 1enM u3ydyeHust yueOHoro npeamMera «buonorus» Ha 6a30BOM
YPOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYOIINX 3a/1aY:

OCBOEHME OOYYaArOUIMMKCS CHUCTEMBbI 3HAHWA O OWOJIOTHYECKHUX TEOPHUSIX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPABUIIAX, CIYKAMX OCHOBOM
i (POPMUPOBAHUS MPEACTABICHUA O €CTECTBEHHO-HAYYHOH KapTUHE MHpA, O
METOJAX HAYYHOTO MO3HAHMSI, CTPOCHUHU, MHOI000pa3uu U OCOOCHHOCTSIX YKUBBIX
CUCTEM PA3HOr0 YPOBHSI OPraHM3alliy, BHIAAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIICAOBAHUSIX B OUOJIOTHH,

(opmupoBaHue y 0OydarOIIUXCsl TMO3HABATEIBHBIX, WHTEIIEKTYAIbHBIX W
TBOPUYECKHUX CMOCOOHOCTEW B MPOLIECCE AHAIM3A JAHHBIX O MyTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3MISIAOB, WAECH M TOIXOJ0B K M3YUYEHHUIO KUBBIX CUCTEM
PAa3HOrO YPOBHSI OpraHU3alliu;

CTAaHOBJIEHWE Yy oOyvarommxcs oOwied KyabTypsl, (YHKIMOHAIBHON
IPaMOTHOCTH, PA3BUTHE YMEHUI OOBSICHATH U OLICHUBATH SIBJICHUSI OKPY>KAKOIIETO
MHUpa JKABOW MPUPOJALI HA OCHOBAHWUM 3HAHWWA W OMNbITA, MOJTYYEHHBIX MPH
U3y4eHU U OMOJIOTUN,

(¢opmupoBaHue y OOydarOIIUMXCs YMEHWUH WJUIFOCTPUPOBATh 3HAUEHUE
OMOJIOTMYECKUX 3HAHWA B MPAKTHUYECKON NEATENBHOCTH YEJIOBEKA, PA3BUTHH
COBPEMEHHBIX MEIULIMHCKAX TEXHOJOTUH U arpoOOMOTEXHOJIOTHH;

BOCIUTAHUE YOEKAEHHOCTH B BO3MOKHOCTHM IMO3HAHUS YEIOBEKOM >KMBOW
OPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOIEHUS STUUECKHUX
HOPM IIPY MPOBEICHUM OMOJIOTHYECKUX UCCIIEI0BAHUN;

OCO3HAHUE LICHHOCTH OWOJIOTMYECKMX 3HAHWM [UIsl TOBBILMICHUS YPOBHS
3KOJIOTHYECKOM KYJIbTYPHI, 11 (POPMHUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCEIHECBHOM JKU3HU IS
OLICHKH MOCJICICTBUI CBOEH NEATEIBRHOCTH MO OTHOLIEHUIO K OKPY KAOLIEH Cpele,
COOCTBEHHOMY 3J0pPOBBIO, OOOCHOBAHME W COONIOACHHE MEp NPOPUIAKTUKA
3a00JICBaHUH.

B cucreme cpeanero oOmero oOpazopaHust «buonorus», wydaemas Ha
0a30BOM YPOBHE, SIBISETCS 00s3aTENbHBIM YYEOHBIM TMPEAMETOM, BXOASAIIMM B
COCTaB MPEAMETHOMH 001acTh « ECTECTBEHHO-HAY YHBIE MPEAMETBD.



JIiist u3ydeHust OMONOruu Ha 0aA30BOM YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs
orBoauTtcsa 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepento), B 11 kmacce — 34
yaca (1 gac B HeneNo).

COJEPXAHUE OBYUEHUS

10 KVIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus kak Hayka. CBs3b OMONIOTMM ¢ OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMH €CTECTBEHHBIMH HAayKaMu, Ppunocopuei, STUKOMH, SCTETUKON M MPABOM.
Pone Owonorun B (QOPMUPOBAHWM COBPEMEHHOW HAYYHOW KAPTUHBI MUPA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTobl MO3HAHUS KUBOH MTPUPOABI (HAOMOAEHHUE, SKCIIEPUMEHT, OMTUCAHUE,
U3MEpeHne, Kiaccu(ukanms, MOACIMPOBAHUE, CTaTHCTHYECKas oOpaboTka
JAHHBIX ).

JlemoHcTpanum:

[Moprpetsr: Y. Hapeun, I'. Menaens, H. K. Kosnbios, /Ix. Yorcon u ©. Kpuk.

TaGnuupl 1 cxeMbl: «MeTOBI MO3HAHUS SKUBOH TPUPOIBD?.

JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

[Tpaktuyeckas pabora Ne 1. «Mcmonb3oBaHHWE pa3iMYHBIX METOAOB MPH
U3YYEHUH OUOJIOTUYECKUX OOBEKTOBRY.

Tema 2. /KuBbie CHCTEMbI H HX OPraHU3ALUSA.

JKuBble cucteMsl (OMOCUCTEMBI) KaK MPEAMET M3ydeHHs Ononoruu. OTnudne
JKUBBIX CHCTEM OT HEOPraHUYECKON IPAPOJIBI.

CpolicTBa OMOCUCTEM U MX pa3zHOOOpazne. YPOBHU OpraHu3ali OMOCUCTEM:
MOJIEKYJIAPHBINA, KJICTOYHBIA, TKAHEBBIA, OPraHU3MEHHBINA, IOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIICHOTUYECKHIA ), OMOCHEPHBIHA.

JlemoHcTpanum:

TaGnmuupl 1 cxembl: «OCHOBHBIE MPU3HAKK YKU3HW», « Y POBHU OPTraHU3ALNAA
JKABOM ITPUPOIEIY.

O6opynoBanue: Moaenb Mojekybl JITHK.

Tema 3. Xumuueckuii COCTaB  CTPOCHUE KJICTKH.

XAMUYECKUI COCTAB KIJIETKHM. XWUMHYECKHE JJIEMEHTBI. MAKPOAJIEMEHTHL,
MUKPOJIEMEHTHL. Boaa 1 MUHEPAIbHbIE BEMIECTBA.

OYHKIIMM BOABI W MHMHEPAIBHBIX BEIIECTB B KJIETKE. llommep:kanue
OCMOTHYECKOI0 OaiaHca.

benku. CocraB u cTpoeHUE OEIKOB. AMUHOKUCIIOTHI — MOHOMEPBI OEJIKOB.
He3ameHuMmble ¥ 3aMEHUMBIE AMUHOKUCIIOTEL. AMUHOKHMCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPHl OCIIKOBOH MOJNEKYJbl (TIEPBHYHAS, BTOPHYHAS, TPETHYHAA W



YETBEPTUYHAS CTPYKTypa). XUMHUYECKME CBOMCTBA OcnkoB. buonornueckue
(yHKIMH OEJIKOB.

depMeHTH — OHONOrMyeckue Karaausaropel. CTpoeHue (QepMeHTa:
aKTUBHBIM 1EHTp, cyOcTparHas crneuuduuHoctb. KodepmeHnTel. ButamuHBL
O1mnunst PepMEHTOB OT HEOPTAHUYECKUX KaTaaIu3aTOPOB.

Yrnepoabl:  MoHOcaxapuabl  (IVIFOKO3a, pubo3a W J€30KCHpu003a),
aucaxapuabpl  (caxapo3a, JIaKTo3a) M mojMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEJUTI0103a). bronornueckne GyHKIMU YIIIEBOOB.

Jlunuaer:  Tpurnuuepuasl, (ochommnuasl, crepouasl. [ UAPOPUITEHO-
rupodoOHble  cBoiicTBA. buonornueckne (QPyHkumu JunuaoB.  CpaBHEHHE
YIJIEBOIOB, OCIKOB M TUMUAOB KAK HCTOUHUKOB SHEPTUH.

Hyxneunoseie kucmorel: JIHK wn PHK. Hykmeoruasl — MOHOMEpSI
HYKJICHHOBBIX KHCNOT. Ctpoenne u pynkumn JJHK. Ctpoenne u ¢pynkummn PHK.
Buasl PHK. AT®: crpoenue u QpyHKIUU.

[{mTomorust — Hayka o kieTke. Knerounas Teopust — npuMep B3aUMOACHCTBHUS
ujch u (pakToB B HAYYHOM MO3HAHUM. METOIbl H3YUEHUS KIIETKH.

Knerka kak wnenocrHas >kuBag cucrtema. OOmme MNPU3HAKK KJIETOK:
3aMKHYTas Hapy:kHas MemOpana, monekynel JIHK kak reHernueckuii ammapar,
cucTeMa CHHTE3a OenKa.

Tumbl KIETOK: JYKapuOTHUYECKas W mpokapuotnueckas. (OcoOeHHOCTH
CTPOECHMsI MPOKAPUOTHUYECKON KieTku. Krnetounas creHka Oaktepuil. CTpoeHHe
JYKAPUOTHUYECKON KIIETKM. OCHOBHBIE OTJIMYMS PACTUTEILHON, >KABOTHOU U
I'PUOHOMN KIIETKH.

[TOoBEPXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAs CTCHKA, TTIMKOKAJIMKC, WX
¢ynkumu. [Inazmarnueckas memOpana, €€ cBoiicTBa u pyHkumu. Lluromnaszma u eé
opraHousibl. OpHomMeMOpaHHble opraHouabl kietku: OIIC, anmmapar [Nonbmxwy,
AM30COMBL.  [10JTyaBTOHOMHBIE OpPraHOMIbl KIETKWA. MUTOXOHIPHH, TJIACTH[BL.
[TpoucxoxacHue MUTOXOHApUA M miacTua. Buael muactua. HememOpaHHbie
OpPraHOWABl KJIETKH. PHUOOCOMBI, KIETOUHBIA LEHTP, UEHTPUOJIHA, PECHUYKH,
JKTYTUKA. DYHKIUU OPraHOMI0B KIIETKU. BKIIOUEHHUS.

Snpo — perynsaropHslil HeHTp KaeTk. CTpoeHue siapa: sacpHas 000J0YKa,
KapHOIJIa3Ma, XPOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JlemoHcTpanum:

[Toprpetsl: A. Jlesenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, Jlx.
YorcoH, ©. Kpuk, M. Yusnkuuc, P. ®panknun, K. M. bap.

Jlnarpammbl:  «PacnpeneneHue XUMUYECKHMX DJIEMEHTOB B HEKHUBOM
npupoIey, «PacnpenesieHne XUMHYECKHAX 3JIEMEHTOB B YKUBOM MPUPOACY.



Tabmuupr n cxemsbl: «llepuoanueckas Tabiuna XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHKEe MOJIEKYIBI BOAB, «brnocuHTe3 Oenkay, « CTpoeHHE MOJIEKYJIbI OElIKay,
«Ctpoenue pepmentay, «HyknenHoBble kucnotel. [JHK», «CTpoeHre MOJEKYJIbI
ATOy», «CTpoeHne dyKapUOTHYECKON KIETKNY, «CTPOEHUE KMBOTHOW KIIETKWY,
«CTpoeHHE PACTUTENBHON KIETKW», «CTPOECHUE MPOKAPHOTHYECKON KIIETKWY,
«CTpoeHuE aapa KIETKNY, « YTIEBOABD, «JIummasy.

OOopyaoBaHue: CBETOBOW MHMKPOCKON, OOOPYAOBAHWE Uil MPOBEICHUS
HAOMOICHUI, W3MEPEHUH, HSKCIEPUMEHTOB, MHKPONPEMAPAThl PACTUTEIBHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGopatopnas pabora Ne 1. «M3yueHue KaTaMTUYECKOH aKTUBHOCTH
(epMEHTOB (Ha MPUMEPE aMUJIAa3bl HJIA KATaIa3bl)y.

JlaGopatopnas padora Ne 2. «M3ydeHHE CTPOEHUS KJIETOK PACTCHHUIA,
JKUBOTHBIX W OAaKTEpWii MOJ MUKPOCKOIOM Ha TOTOBBIX MHMKPOIpENaparax U HMX
OTUCAHUEY.

Tema 4. /Ku3HeaesiTeIbHOCTD KJIETKH.

OOMEH BEIECTB, UM META0OIM3M. ACCUMWISLHNS (IIACTUYECKUH OOMEH) 1
JUCCUMUJIAIUS (SHEPreTUYECKUA OOMEH) — JIB€ CTOPOHBI €IMHOIO MpolEecca
meTabonu3ma. Poib 3aKOHOB COXPAaHEHUs BELICCTB W SHEPIMA B TOHUMAHWUU
meTabonu3ma.

Tunsl 0OMeHa BenlecTB: aBTOTPO(PHBIN U rereporpodHbiid. Poib (hepmeHTOB
B OOMEHE BELICCTB U MPEBPALICHUHA SHEPIUM B KIIETKE.

dorocuHte3. CBeroBas W TemHOBas (a3el  (oTocuHTe3a. Peakumm
(dotocunTeza. DPPekTUBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A IS SKU3HH
Ha 3emuie. Biausinue ycioBuii cpenbl Ha (POTOCHHTE3 M COCOOBI MOBBILIEHUS €10
NPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHHTE3NPYIOIME OAaKTEPHH. 3HAYEHHE XEMOCHHTE3a IS
JKU3HM HA 3eMUIIE.

OHEPreTuiecknii 0OMEH B KIETKE. PacienieHue BEIIECTB, BBIICICHHE U
AKKyMYJIMPDOBAHUE DJHEPrUM B KJIETKE. OTalnbl SHEPreTHYECKOr0 OOMEHA.
['mukonus. bpoxkenne u ero Buabl. KHUCIOPOIHOE OKHUCIEHHWE, WU KIETOYHOE
JIBIXAHUE. OKHCITUTENBHOE (dochopunmupoBanue. O PekTUBHOCTD
SHEPreTUYECKOro 0OMEHA.

Peakuyn wmarpuuHoro cuHre3a. ['enermueckas wuHpopmamus u JHK.
Peanuzanust reHeTMueckoil mHPOpMaLMKA B KIETKE. [ €HETMUECKHIA KOA M €ro
cBoiictBa. Tpanckpunuus — marpuunblii cuHte3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Otanbl TpaHcisaumu. KomupoBanme ammHokucnaor. Pone pubocom B
OnocuHTe3e OemKa.



Heknerounsie popmel xu3HU — BUpPYchl. McTopust oTkpeiTus Bupycos (1. H.
HpBanoBckuii). OCOOEHHOCTM CTPOEHMST M SKM3HEHHOTO LMKJIA BHPYCOB.
Bakrepuodarn. bone3Hu pacTeHuWil, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc mmmyHoaeduumra yenoseka (BHUY) — Bo3Oyaurens CI1N /.
OOpatHast ~ TpaHCKpWILMs, peBepraza MW umHTerpasa.  [Ipodwmakrrika
pacnpoCTpaHEHHsI BUPYCHBIX 3a00JICBAHUN.

JlemoHcTpanum:

[Toprpeter: H. K. Konwsuos, /1. Y. UBanoBckumii, K. A. TumMupsses.

Tabmuubl 1 cxembl: «Tunel nuTaHusy, «Metabomuzmy, «MUTOXOHAPUS,
«OHepreTryeckuii oOMen», «Xiopomtact», «Dotocuntes», «Crpoenue JIHK»,
«CTpoeHue U PyHKIMOHUPOBAHUE reHay, «CuHTE3 Oenkay, «I eHETHYECKHA KOay,
«Bupyco», «baktepuodarn», «CtpoeHue u >ku3HeHHBbIM 1K Bupyca CIIM/a,
OakTeprodara», «Pemmukarms JITHK».

ObopyaoBanue: moaenu-anmumkanyu «Yasoenue IHK u Tpanckpunmmsy,
«buocunTes 6enka», «CTpoeHUE KIETKWY, MOAETb CTPYKTYphl JTHK.

Tema S. PazMHOKeHHe ¥ HHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KreTounslii 1MKN, WM SKU3HEHHBIA LMK KIeTKM. UHTEpdasza u MHUTO3.
[Tpoueccel, mpotekatroue B WHTepdase. Pennmukanms — peakuus MaTpAYHOTO
cure3a JIHK. Ctpoenne xpomocoM. XpOMOCOMHBIH HaOOp — KApUOTHIL
JIUMJIOMHBIA W TaluUIOMJHBIA ~ XPOMOCOMHBIE ~ HAOOpBl.  XPOMATH[BL
LIATONOTrNYECKUE OCHOBBI  PAa3MHOKECHHMST W MHAMBHIYAIIBHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Jlenenne Knetkn — MuTo3. Craguu muto3a. lIpouecchl, mpoucxoadmme Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOTMUECKUI CMBICTT MUTO34.

[TporpamMmupyemast rudesb KJIETKH — aronTo3.

DOopMBI PA3MHOKEHUSI OPraHU3MOB: OECIONIOE U MOJIOBOE. Buabl O6ecnosioro
Pa3MHOXKEHUSA. JCIEHUE HAABOE, NOYKOBAHWE OJHO- W MHOTOKIIETOYHBIX,
CHOPOOOPA30BaHUE, BETETATUBHOE PA3MHOKEHUE. MICKYCCTBEHHOE KIIOHHMPOBAHUE
OpPraHu3MOB, €r0 3HAYECHUE IS CEINCKLIUU.

[TonoBo€ pa3MHOKEHHUE, €70 OTIIMYMS OT OECIOIOrO.

Meito3. Cramun meriosa. [Iponeccsl, MpOUCXOadIne HA CTaausx MEHo3a.
[ToBenenne xpomocoM B Meio3e. KpocCHHroBep. bBHOJIOTMYECKUA CMBICT |
3HAYCHHUE MENO03a.

['amerorene3 — mnporecc 0Opa3oBaHMs MOJOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBbIe >KENE3bl: CEMEHHUKM W SUYHUKK. OOpa30BaHWE W PA3BUTHE TOJIOBBIX
KJIETOK — TraMeT (COepMaro30Mj, SHLEKIETKA) — COEPMATOTCHE3 M OBOICHES.
Oco0OeHHOCTH CTPOEHUsST SHLEKIETOK M CHEpMAaTo30Ma0B. OMIIOAOTBOPEHUE.
[TapreHorenes.



UupuBuayansHOE  pa3BUTHE  (OHTOrEHe3). OMOPHOHAIBHOE  Pa3BUTHE
(oMOpuorene3). Otarnbl SMOPUOHAJILHOTO Pa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
ApoOnieHue, TacTpyisauus, opraHorenes3. lloctamOpuoHabHOE pa3BuTHE. THIBI
NOCTAMOPUOHAIBHOTO PA3BUTUSA. TPIMOE, HENPAMOE (JIMYMHOYHOE). BnusHue
Cpelbl HA PA3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOACTBA.

Poct m pasButue pacteHuii. OHTOrE€HE3 LBETKOBOIO PACTEHMS. CTPOCHHE
CEMEHU, CTA/INXA PA3BUTHS.

JlemoHcTpanum:

Tabmuuplt 1 cxembl: «DOpPMBI  PA3MHOKEHUS OPraHU3MOBy», «JlBoitHOE
OIUIONOTBOPEHUE Y LBETKOBBIX PACTECHUI», «BereratmBHOE Pa3sMHOKECHHE
pactenuity, «Jlenenue kietkn Oakrepuit», «CTpPOCHHE TOJIOBBIX KJIETOKY,
«Ctpoenue xpomocoMbly, «Kietounbiii nukmy, «Penmukamms JJHK», «Mutosy,
«Meioszy, «IIpsamoe u HenpsaMoe pa3BUTHEY, «I aMEeTOreHeE3 Y MIEKOIMUTAOLIX U
YeJI0BEKa», « OCHOBHBIE CTaIUU OHTOTCHE3AY.

ObopyaoBanue: MHUKPOCKOIL, MUKpOIpenaparsl «CnepmMaTo30u bl
MJIEKONIMTAOLLIETOY, «SIHLEKIeTKAa MIIEKOMMTAIIIET0», «KapruoKnHe3 B KIIETKAax
KOpEIIKa JIYKa», MArHWTHas MOJC/b-ANIUIMKAIMA «[IeeHre KIIETKWY, MOJECIb
JIHK, moaenb metaha3zHOil XPOMOCOMBI.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGoparopnas paGota Ne 3. «HaOmroneHue MUTO3a B KJIETKAX KOHYMKA
KOPEIIKA JIYKA HA TOTOBBIX MUKPOIIPENaparaxy.

JlabGoparopnas padora Noe 4. «M3ydeHHe CTpOEHMSI TOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIpENaparaxy.

Tema 6. HacjienCTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3apaum reHEeTUKU. McTopus pa3BuTHs TEHETUKHA. PO LUTOJIOTUHA
¥ 5MOPHOJIOTMM B CTAHOBJICHWM TEHETUKH. BKIaq pOCCHICKMX M 3apyOesKHBIX
YU4EHBIX B Pa3BUTHC TCHETUKA. MeToapl TeHETHKH (TMOPUAOIOrHYECKAN,
HUTOTEHETHYECKUAN, MOJEKYJIIPHO-TeHETHUECKUH). (OCHOBHBIE T€HETHUYECKUE
NMOHATHSA. ['€HETUUYECKAst CUMBOJIMKA, UCIIONBb3YEMAs B CXEMAX CKPEILMBAHU.

3aKOHOMEPHOCTH HACIEAOBAHUS MPU3HAKOB, YCTAHOBJIEHHbIE I'. Menaenem.
MOHOrMOPUAHOE CKPEIIMBAHKME. 3aKOH €IMHOOOpa3usi TUOPUIOB MEPBOTO
nokosicHus. [IpaBuiio  NTOMMHMpPOBAaHMs. 3aKOH PACUICIUICHHAS TPU3HAKOB.
['unore3a uuctToThl raMeT. [101HOE M HEMOJIHOE TOMUHUPOBAHKE.

JIurnOpuaHOe  CKpPEIMBAaHWE. 3aKOH  HE3aBUCHMMOIO  HACJEIOBAaHWUs
OpPU3HAKOB.  [{ATOr€HETHMYECKHE  OCHOBBI ~ JAMTMOPUIHOTO  CKPCIIMBAHUSL.
AHanmu3upyronee ckpermmpanre. Menons30Banne aHAIM3UPYOLIETO CKPEIMBAHUS
JUTS OMPEAEIICHUS TEHOTHIA OCOOH.



CuerieHHOe  HacnenoBaHwe npu3HakoB. PaGora T. Moprana 1o
CLEIJIEHHOMY HAacCJIEA0BAaHUIO T€HOB. HapyleHnne CUenieHus N'eHOB B Pe3yJIbTare
KPOCCHUHIOBEpA.

XPpoMOCOMHas TEOpUsl HACIIEACTBEHHOCTH. | €eHETHUECKHUE KAPTHI.

['eHeTnka mosa. XpOMOCOMHOE OINPEACICHUE MOJa. AYTOCOMBI U TOJIOBBIE
XPOMOCOMBI. | OMOrameTHele M TeTeporaMeTHblE OpraHu3Mbl. HacimenoBaHwue
MIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

HN3MeHunBOCTh. BUABI N3MEHUMBOCTHU: HEHACIICICTBEHHASA U HACIICACTBECHHAS.
Pome  cpempl B HEHACIEACTBEHHOM  M3MEHUYMBOCTH.  XapakTepUCTHKA
MOAU(PUKAIMOHHON U3MEHYMBOCTH. BaprallmoHHbIN psJl M BapyuallMOHHAS KPUBAS.
Hopma peakuuu npusHaka. KoJIMYECTBEHHBIE M KAYECTBEHHBIE IMPU3HAKKM U WX
HOpMa peakimu. CBOMCTBA MOIU(PUKATTUOHHON U3MEHYNBOCTH.

HacnenctBeHHas, WM TEHOTUNHMYECKAs, W3MEHUYMBOCTh. KOMOMHATHBHAS
W3MECHUYMBOCTh. MeH03 W TOJIOBOW Mpolecc — OCHOBA KOMOWHATHBHOM
U3MEHUYMBOCTH. MyTallMOHHAs U3BMEHYUBOCTh. Kitaccuukanys MyTaiuii: TeHHbIE,
XPOMOCOMHBIC, TEHOMHBIC. HacToTa U MPpUYMHBI MyTaluii. MyTareHHbIe (PaKTOPHI.
3aKOH rOMOJIOTMYECKHUX PAOB B HACIICACTBEHHON n3MenunBoctr H. Y. BaBuiosa.

BHesdnepHas HaclIeICTBEHHOCTh U U3MEHYMBOCTb.

I'enetuka wenoseka. Kapumorwmnm denmoBeka. OCHOBHBIE METOJbI TE€HETHUKH
YEI0BEKA: TCHEATOTNYCCKU, OJTM3HEIIOBBIN, IIUTOTCHETUUSCKUM, OMOXMMUYECKUM,
MOJIEKYIAPHO-TEHETUYECKUH. CoBpeMeHHOE ONpEIEIIEHAE TEHOTHUNA!
ITIOJIHOTEHOMHOE CEKBEHHUPOBAHWE, NEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILLIBIO
[M1P-ananu3a. HacneacTeeHHble 3a00JicBaHUS 4YEJIOBEKA: TI'C€HHBbIE OOJIE3HH,
OOJIE3HU C HACJICICTBEHHOW MPEAPACHONOKEHHOCTBIO, XPOMOCOMHBIE OOJIE3HU.
CoMarnueckue W TeHEpaTHBHbIE MyTanuu. (CTBOJIOBBIC KJIETKU. [IpuHIMITBL
3I0POBOr0 00pas3a ’KU3HU, AMATHOCTUKH, MPOPUIAKTUKA U JICUCHHS TEHETHYCCKUX
Oone3Heil. MennMKO-reHETHYECKOEe KOHCYJIBTUPOBAHHUE. 3HAYCHHE MEAWLMHCKON
TCHETUKH B MPEAOTBPALLCHUH U JICYCHUN T€HETUYECKUX 3a00JICBAHUAN YETTOBEKA.

JlemoHcTpanum:

[Toprpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodeer-Pecorcknii, H. Y. Bapuios.

Tabmuupr w cxembl:  «MOHOTHOPHIHOE  CKPCIIMBAHME W €r0
LIMTOTCHETAYECKAsT OCHOBA», «3aKOH PACLICIUICHWS M €ro LHATOICHETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  TaMer», «J/IUruOpuaHOE  CKPEIIMBAHUEY,
«llurogornueckue  OCHOBBI  AWTMOPHAHOIO  CKpelIMBaHusy,  «Meho3y,
«B3auMOACHCTBUE QJUICNIBHBIX TE€HOB», «[ €HETUYECKHME KapThl PACTCHUM,
JKUBOTHBIX M YEJIOBEKa», «l'€HETMKAa ToJIa»y, «3aKOHOMEPHOCTH HACIECIOBAHUS,
CLUCIUICHHOTO ¢ moJIoM», «KapuoTuIbl 4YeIOBEKA W JKUBOTHBIX», «Buabl



WU3MEHUYMBOCTHY, «MoaupukaurnoHHas W3MEHYMBOCTB», «HaciemoBaHue pesyc-
(axTopay, «I eHeTrka rpyni KpoBu», « MyTanroHHas K3MEHYHBOCTHY.

OOopyaoBanue: MoJenu-amuInKaugun  «MOHOTHOPUIHOE CKPEIUUBAHUEY,
«Henonnoe momuHupoBaHuey, «Jlurubpuanoe ckpeumBanuey», «llepekpéct
XpOMOCOM», MHUKPOCKON W MHKponpenapar «Jlpo3oduna» (HOpMa, MyTaluu
(OpMBI KPBUTLEB U OKPACKH TeNa), repOapuii «['opox MOCEBHOI.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGopatopHas paGota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUAHOIO M
JUTUOPUIHOTO CKPEIIMBAHKS Y APO30(HIIbI HA TOTOBBIX MHUKPOIPENapaTaxy.

Jlabopatopnas pabota Ne 6. «M3yueHne MOAM(PUKAIIMOHHONW U3MEHYUBOCTH,
[TIOCTPOECHHUE BAPHALMOHHOI0 Psifa M BAPUALIMOHHON KPABOID.

JlaGoparopHas padora Ne 7. «AHanm3 MyTanuil y Apo30(Hibl HA TOTOBBIX
MUKpOIpenaparax.

[Tpaktnueckas padbora Ne 2. «CocCTaBlI€HHME M aHAIM3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Centekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekums Kak HayKa M MPOLECC. 3aPOXKIACHUE CEICKUMU U JTOMECTUKALMSL.
Yuenne H. WM. BaBunoBa 0 UEHTpax NOPOUCXOKACHUS W MHOTOoOpasus
KyJbTYPHBIX PAacTeHUN. LIEHTPBI MPOMCXOXKACHHUS AOMAIIHUX YXMBOTHBIX. COpT,
opoAa, ITaMM.

CoBpeMEHHBIE METO/BI CeNeKIMU. MaccoBbIid M WHIMBUAYATbHBIA OTOOPHI B
CEJICKUMU PACTEHU M >KMBOTHBIX. OLEHKA 3KCTEpPbEpa. BIU3KOPOACTBEHHOE
CKpellMBaHUE — WHOpUIMHT. Yucrtas nuHUs. CKPEIIMBAHWE YHCTHIX JIMHUW.
['erepo3uc, nnu rudpuaHas cuwia. HepoACTBEHHOE CKPELIMBAHUE — AyTOPHIMHT.
Otnanénnas rubpuamszanms M €€ ycnexu. VICKYCCTBEHHBIH MyTareHe3 U
MOJIYYCHUE TOJMIUIONAOB. JIOCTHIKEHHs CEIIEKUMU PACTEHUH, >KMBOTHBIX M
MUKDPOOPTraHU3MOB.

broTexHOIOTHS Kak OTpacib MPOM3BOACTBA. ['€HHAs WHXKEHEPHs. OTarbl
co3manus pexkomOumHanTHOW J[HK u TpaHCreHHbiX opranm3moB. Kietounas
UHKeHepus. KirleTrounble KyabTypbl. MUKPOKIIOHABHOE Pa3sMHOKEHUE PACTECHUIA.
KiioHupoBanue BBICOKOIMPOAYKTUBHBIX  CEIIBCKOXO3IMCTBEHHBIX OPraHU3MOB.

OKonoru4yeckue W dtudyeckue — npodmemel. MO —  reHeTHuecku
MOJU(PULIUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

IToprperer: H. WM. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanos.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl MPOMCXOXKACHHUS W MHOTOOOpasus
KYJBTYPHBIX pacTeHuiiy, «[Iopoabl TOMAMHUX >KUBOTHBIXY», «COPTA KyIbTYPHBIX
pactenuity, «OrnanéHHas rudpuauzanusy, «PadoTsl akagemuka M. @. MiBaHoBay,



«[Tomamnongus», «OOBEKTBI OMOTEXHONMOTUMY, «KIIETOUHBIE KYJIBTYpPHl H
KIIOHAPOBaHKEY, « KOHCTPYHPOBAHUE U NTEPEHOC TEHOB, XPOMOCOMY.

OO0opyaoBaHKE: MYJISKU TUIOA0B U KOPHEIIOA0B TUKHAX (POPM U KYJIBTYPHBIX
COPTOB pacTeHuid, repoapuii « CenbCKOX03sIiCTBEHHBIE PACTEHUSY .

JlaGopaTopHbIe 1 NPaKTHYEeCKHE PadOTHI:

Okckypeust «OCHOBHBIE METOJBI W JOCTHIKEHUS CEINEKLMHA PACTCHUR H
JKHBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, IJIEMEHHY O bepmy,
COPTOMCHBITATENBHBIA ~ YYaCTOK, B TEIUIMYHOE XO3AHCTBO, Ja00OPaTOPHIO
arpOYHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA)Y.

11 KVIACC

Tema 1. JBosrOMOHHAsSE OHOJIOTHSI.

[TpeAnoceIKn BO3HUKHOBEHUS SBOJIFOLMOHHOM TEOpUHU. OBOIIOLMOHHAS
TEOpUst U €€ MECTO B OHMOJIOrMH. BIusiHUE SBOJNIOLMMOHHON TEOpUM HAa Pa3BUTHE
OHMOJIOTMH U JPYTUX HAYK.

CBuzeTeNbCTBA  3BONMKOLUUM. [1aleOHTONOTMYECKUE: MOCIEA0BATEIbHOCTD
NOSIBJICHUS. BHJOB B NAJICOHTOJIOTMYECKON JIETOMMCH, MNEPEXOAHBIE (POPMBL
Bbuoreorpapuueckue: cxoacTBo U paznuune payH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE. CXOJACTBA M pa3iMuusi 3MOPHOHOB pPa3HbIX BHUJIOB
NO3BOHOYHBIX. (CpPaBHUTEIBHO-AaHATOMUYECKUE. TOMOJIOTHYHBIC, AHAJIOTHYHBIC,
PYJMMEHTAPHBIE OPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHUE. CXOACTBO
MEXAHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX META0OIMYECKMX MyTEH y BCEX
OPraHHU3MOB.

OpomonmonHas  teopus Y. JlapBuHa. [IpeAnoChIIKM  BO3HUKHOBEHUS
JapBUHU3MA. JIBHKYINME CWIIBI 3BOJIIOLMH BUAOB MO JlapBuHy (M30BITOYHOE
PA3MHOKEHUE TIPA OIPAHUYECHHOCTH PECYPCOB, HEOMPEACIEHHAS M3MEHUYHBOCTD,
O0opr0a 3a CyECTBOBAHKE, €CTECTBEHHBINA OTOOD).

CunTeTnueckas teopus 3Bomonnn (CTI) 1 €€ OCHOBHBIE MOTOKEHHSI.

Muxkpospontonus. [Tonmysanus Kak eIMHUNA BUAA U SBOJTIOLIUN.

JIBrokymme cuibl ((paKTOpbl) SBOJIIOLMKA BHIOB B MpUpoje. MyTallMOHHBIN
OPOLECC M KOMOMHATHBHAs W3MEHYMBOCTH. [lONyNsSIMOHHBIE BOJIHBI WU JAPEH}
IeHOB. M301us 1 Murpanusi.

EctectBennslii 0TOOp — HanmpaBnstommii  gaktop sBonmronun.  Dopmel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOAEHHOCT, OPraHu3MOB KakK pe3yJibTar 3BONMKOLUH. [IpuMepsl
OPUCIIOCOOJICHUH Y OPraHu3MoB. ApoMop(O3bl U UANOAAANTALUH.

Bun wu BupooOpazoBanme. Kpurepum Buga. OCHOBHbIE — (OPMBI
BU1000pa30BaHus: reorpapuueckoe, IKOJI0rMYeCKOE.



Makpospontonusi. DopMmbl  3BOMOLMK:  (PUIETHYECKAs, JOUBEPreHTHAs,
KOHBEPreHTHAs, MapajesnbHas. HeoOpaTHMOCTh 3BOIOLUN.

[TporcxokaeHHE OT HECNEUMAIM3UPOBAHHBIX NPeaKoB. [Iporpeccupyromas
cnenuanu3anus. AJanTUBHAS paauarus.

JlemoHcTpanum:

[Toprpeter: K. JIunnen, XK. b. Jlamapk, Y. Jdapeun, B. O. Koanesckuii, K.
M. bap, 3. I'ekkenb, ©. Mrosnep, A. H. Ceeprios.

TaOnuupl 1 cxeMbl: «Pa3BUTHE OPraHMYECKOro MUPA Ha 3eMIIe), «3apOAbIIIN
NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OOpbOBI  3a
cyuiecTBoBaHue», «EctecTBeHHBI 0TOOPY, «MHOroodpasue COpPTOB PaCTCHHID,
«MHorooOpaszue  mopon  KMBOTHbIX»,  «llomymsimuwy,  «MyTanuoHHas
U3MEHUYMBOCTEY», «ApomMopdo3el», «HWmmoamantammm», «OOwmias aereHepanusy,
«/IBmokymme cwiel dBomonum», «Kapra-cxema Mapupyra nyremectsus Y.
JapeuHa», «boprba 3a cymecTBoBaHue», «IIpucnocoOIEHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BUI00OPa30BaHKUE), « IKOJOTHYECKOE BUI000PA30BAHKEY.

OOopyaoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3jMYHbIMM THIIAMHA OKPACKH,
HAOOp TUIOAOB M CEMSH, KOJUEKUst «lIpuMephl 3alMTHBIX MPUCHOCOOJICHUH Y
JKUBOTHBIX», MOJAETb «OCHOBHBIC HAMPABICHHS 3BOJIIOLHAW», 00bEMHAS MOJEINb
«CTpOEHHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmwupa, Kouiekuus «DOpMBI COXPaHHOCTH
MCKOIMAEMBIX JKMBOTHBIX M pacTeHuity, wmoxenb anmukanms «llepexpéct
XpPOMOCOMY», BIIOKHBIE Tmpenaparsl «Pa3BuTue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKpornpenapar «/[pozopuna» (Hopma, myrauuu (GOPMbI KPBUIBEB U
OKpAacCKH Tena).

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGopatopnas padora No 1. «CpaBHeHWE BUJOB MO MOP(OJOTHUYECCKOMY
KPUTEPHUIO».

JlabGopatopHas padota Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma 1
€€ OTHOCUTENIBHOTO XapakTepay.

Tema 2. Bo3HUKHOBEHHUE U Pa3BUTHE KU3HU Ha 3emJie.

JIOHay4YHBIE MPEACTABICHUS O 3apPOKACHUM S>KM3HU. HaydHbIE TUNOTE3BI
BO3HUKHOBCHUSl >KM3HM Ha 3emiie. a0MOreHe3 M TaHCIEPMUs. XHUMUYECKas
3BOJIIOLMS. AOWOTCHHBI CHUHTE3 OPraHMYEeCKMX BEIMICCTB W3 HEOPraHWYECKHUX.
ODKCNEPUMEHTAIBHOE MOATBEPKACHAE XUMUYECKON 3BOJIFOLMHU. HavaibHBIE STarnbl
Ounonornueckoi sBomoumu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP W BO3HHUKHOBEHME NPOTOKJIETKM. lIEpBBIE KIETKM WM WX 3BOJIFOLMS.
DOpMUPOBAHUE OCHOBHBIX I'PYIII YKUBBIX OPraHU3MOB.



Pazeutue >xu3Hu Ha 3emiie 1Mo >paMm U nepuonam. Karapxeh. Apxeickas u
npotepo3oiickas apel. [laneo3olickas »pa W €€ MNEPUOABL. KEMOPHUICKUH,
OPIOBHUKCKH, CUITy PUIACKNN, TEBOHCKUI, KAMCHHOYT OJIHBIN, IIEPMCKUI.

Meso3oiickas 3pa U €€ NePUOabl: TPHACOBBIN, FOPCKUNA, METTOBOA.

KaiiHo3olickas »2pa W €€ MNepuoAbl. MAJICOTCHOBBINH, HEOICHOBBINH,
AHTPOIOTE€HOBBIA.

XapakTepucTUKa KIMMaTa UM TEOJIOTMUECKUX MPOLECCOB. OCHOBHBIE 3Tallbl
3BOJIFOLIMKA PACTUTEIILHOTO M JKMBOTHOrO MHpa. ApomMop(do3bl y pacTeHud W
JKUBOTHBIX. [ [0SIBJICHUE, paCUBET U BBIMUPAHUE TPYIII KMBBIX OPraHU3MOB.

CucremMa OpPraHMyecKOro Mupa Kak OTpPaKEHUE 3SBOMOUMH. OCHOBHBIC
CUCTEMATUYECKUE TPYIIBI OPraHU3MOB.

DBOJIOLMS YETOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTue npeacraBieHuit o
MPOUCXOKICHUN YenoBeKa. MeToapl M3ydeHus aHTponoreHesa. CxoacrBa M
pasnuy4rs YEI0BEKA U HKUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

JBwkymme — cunbl  (QakTopel)  aHTpomoreHe3a.  HacneactBeHHas
U3MECHUYMBOCT M  €CTECTBEHHBI 0TOOp. OOIIECTBEHHBIH 00pa3  KU3HW,
M3TOTOBJICHUE OPYAUI TPYAQ, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMU W BETBU JBOJIFOLIMK YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenblid, YenoBek npsaMoxomsalmii, UYenoBek HeaHICpTANbCKUM, UYenoBek
pasyMHbIii. Haxonkm MCkOmaeMbIX OCTATKOB, BPEMSI CYIIECTBOBAHHWs, O0JIACTh
pacnpocTpaHeHust, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY U

Yenoseueckne  pacel.  OCHOBHbIE  OOJIBIDME  pachl.  €BPOMEOMIHAS
(eBpasmiickas),  Herpo-aBCTpajioWjHas  (PKBaTOpUaibHAs),  MOHIOJIOWJHAS
(a3uaTcko-aMepuKaHckasi).  UepTbl  MPUCHOCOONECHHOCTH  MPEACTABUTENCH
YEJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKMX pac.
Kputnka pacusma.

JlemoHcTpanum:

[Toprpersr: @. Pemn, JI. Tlacrep, A. K. Onapun, C. Mumep, I'. HOpu, Y.
JlapBuH.

Tabmuupl 1 cxembl: «Bo3nukHoBeHue COJIHEUHON CUCTEMBI», «Pa3Buthe
OpraHu4eckoro mupa», «PacrturenpHas KiIeTka», «KMBOTHAas  KIETKAY,
«IIpokapuornueckas KieTka», «COBPEMEHHAs CUCTEMA OPraHUYECKOr0 MUPay,
«CpaBHCHHE AHATOMMYECKHX YEPT CTPOCHUSI YEIOBEKA W YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTAa MAJICOHTOJOTUYECKMX  HAXOMOK  IMPEAKOB
COBPEMEHHOI0 4YeNOBEKa», «JlpeBHelue moany», «Jpesaue moany, «llepBeie
COBPEMEHHBIE KON, « UETOBEYECKUE PACHDY.

O6opynoBanue:  myasokn  «[Ipoucxoxnaenne — denmoBeka»  (OHOCTHI
ABCTPAJIONIUTEKA, TMUTEKAHTPOIA, HEaHAEpTalblia, KPOMAHBOHIA), CIEHKA WU
U300paKCHHUST KAMEHHBIX OPYAMI MEPBOOBITHOIO YENOBEKA (KaMHH-YOMMEPHI,



pyOuna, ckpeOna), TreoXpoHOJIOTHYECKas TaOnuia, Koyuiekuus «DopMbl
COXPAHHOCTH MCKONAEMBIX >KHBOTHBIX M PACTCHHIA.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

[TpakTryeckas padora No 1. «M3y4eHHE MCKOMAEMbIX OCTATKOB PACTEHHHA W
YKUBOTHBIX B KOJUTCKLIHASIX).

OKCKypcHsl «DBOJIONMS OPraHUYeCcKoro mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIA WM KPACBETUCCKUI My3€ii).

Tema 3. Opranu3msl 1 OKPY>KaKIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aa4 U Pa3deibl SKOJIOTUA. METOABI SKOJTOTHUYECKUX
UCCJICIOBAHMIA. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl 0OMTaHUs OPraHU3MOB. BOAHAS, HA3€MHO-BO3MYIIHAs, MOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Okojornueckue (aktopel. Kaccudukanus SKOIOTHUECKUX  (DPAaKTOPOB:
abMoTHYeCKHe, OMOTMYECKME M AHTPOIMOTEHHbIC. JleHCTBHE SKONOTMYECKHX
(hakTOPOB HA OPTaHU3MBI.

AOwnoTtndeckue (PaKToOphl: CBET, TEMIEpPATypa, BIAKHOCTh. DOTONEPHOAN3M.
[TpucnocoOneHnst  OpPraHu3MoB K  JACHCTBHIO  a0MOTMYECKMX  (PAaKTOPOB.
bHoJIornyeckue puTMH.

buotnueckne  ¢Qakrtoppl.  Buasl  OMOTHYECKMX  B3aMMOJCHCTBHIA:
KOHKYPCHLMS, XUIIHNYECTBO, CUMOHMO03 U ero ¢opmel. [Tapazutusm, koonepanus,
MYTyaJIi3M, KOMMEHCAIA3M (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M,
HElTpau3M. 3HaueHHe OWMOTHYECKMX B3aMMOJCHCTBUH JI CYIIECTBOBAHUS
OPraHMU3MOB B TPUPOJHBIX COOOIIECTBAX.

OKOJOrMYECKHE XAPAaKTEPUCTHKU monyiasuuu. (OCHOBHBIE TOKa3aTeln
NOMYJISIAKA.  YACJIEHHOCTh, IUIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, HPUPOCT,
Murpanus. JImHaMuKa YMCIEHHOCTH TOMYJISILHAA U €€ PETYIISILIMSL.

JlemoHcTpanum:

[Toptpetsl: A. I'ymOonbar, K. @. Pynsbe, 3. ['ekkens.

TaGnmuupl 1 cxembl: kapra «lIpuponnbie 30HbI 3eMany, «Cpeapl 0OUTaHUs
Opranm3moBy», «®oronepuomuzmy», «llomymsiuum», «3aKOHOMEPHOCTH POCTa
YHCJICHHOCTH NOMYJIIUHMKA UH(Y30pun-Ty Penbkny, «[InmieBrpie nenm.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGopatopHas padota Ne 3. «Mopdonornuecknue 0COOEHHOCTH pacTEHUA U3
pPa3HbIX MECT OOUTAHUS.

JlaGoparopHas padora Ne 4. « BnusiHue cBeTa HA POCT U PA3BUTHE YEPEHKOB
KOJIeycay.

[TpakTryeckas padora Ne 2. «I1oacyér MaOTHOCTH MOMYJSUUI Pa3HBIX BUAOB
pacTEHUN.

Tema 4. Coo0ecTBa 1 3K0JI0rH4€CKHe CHCTEMBIL.



Coo0uiecTBO OopraHuaMoB — OuoneHo3. CTPyKTypbl OMOILICHO3a: BUAOBAS,
MPOCTPAHCTBCHHAs, Tpoduueckas (muiieBas). Buabl-nomuHaHTel. CBsi3u B
OMOLEHO3E.

OKOJOrMYeCKHe CUCTEMBI (3KOcHCTeMBI). [loHatme 00 »skocucremMe U
ounoreoneHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEMIECTB M MOTOK SHEPTUU B SKOCUCTEME.
Tpopuueckue (MUIICBBIC) YPOBHH SKOCUCTEMBI. [IMINEBBIE LEMM W CETH.
OCHOBHBIE TIOKA3aTENIM SKOCUCTEMBI. OMOMAcCa, MPOAYKLIHS. OKOJOTUUYECCKHE
OUPAMHUAIBL  TPOAYKLHMH, YHCIEHHOCTH, Ouomaccel. (CBOWCTBA 3KOCHCTEM:
YCTOHYHMBOCTD, CAMOPETYJIALUs, pa3BuTHe. CyKIeccus.

[TprpoAHBIE SKOCUCTEMBI. DKOCHCTEMBI 03EP M PEK. DKOCHCTEMA XBOHHOTO
WJIA IUPOKOJIACTBEHHOTO JIECA.

AHTPOINIOTEHHBIE ~ SKOCUCTEMBL.  ATPO3KOCHUCTEMBL.  YPOOIKOCHCTEMBI.
bronorndeckoe u X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpazue kak (¢akTop ycTOHYMBOCTH 3KocHCTeM. COXpaHEHHE
OMOJIOTMYECKOTO pazHooOpasus Ha 3emIie.

Yuenne B. U. Bepnaackoro o Ouocdepe. ['panunpl, cocTaB U CTPyKTypa
ouochepnl. Kuoe BemectBo U ero (QyHKuU. OcoOeHHOCTH OHOocPepsl Kak
rI00ATbHOW 3KOCUCTEMBL.  [IMHAMUYECKOE paBHOBECHME M OOpaTHas CBSI3b B
ounocdepe.

KpyroBopotsl BeNIECTB U OMOT€OXUMHUYECKUE LUKIIBI JIIEMEHTOB (YIIIEPOAa,
a30Ta). 30HAITBHOCTB Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoreuecTBO B OMochepe 3eMin. AHTPONOrEHHbIE U3MEHEHUS B Onocdepe.
['oGanbHBIE SKOJIOTMYECKUE TPOOJIEMBI.

CocyuiecTBoBaHUE MPUPOIBI 151 YEJIOBEYECTRA. Coxpanenue
OnopazHoo0pasns Kak OCHOBa ycToWuMBOCTH Onochepsl. OCHOBA PALMOHAILHOTO
VIPaBIEHUST TMPUPOAHBIMK pPECypcaMM M WX HCIOJIb30BaHHE. J|OCTM)KECHUs
OHMOJIOTMH U OXPaHA MPUPOIBI.

JlemoHcTpanum:

[Toprpetsr: A. [Ix. Tencmu, B. H. Cykaués, B. Y. BepHaackui.

Tabmuupr u cxembl: «llunieBeie nenmy, «bUOLEHO3: COCTaB M CTPYKTYpPay,
«[Ipupoanbie coobwecTBay, «llenu nHUTaHWs», «IKOJOTMYECKAs MNHPaMUIAY,
«buocdepa n yenoBek», « IKOCUCTEMA HIMPOKOJIIMCTBEHHOTO JIECA», « DKOCHCTEMA
XBOWHOrO  jeca», «buoneno3 Bomoéma», «ArponeHo3», «lIpuMepHbie
AQHTPONOTCHHBIE  BO3ACHCTBUS HA NOpUpPONY», «BakHeWmme MCTOYHMKH
3arps3HEHUs] BO3/yXa M TPYHTOBBIX BOJ», «llouBa — BaykKHEHIIAs COCTABISIOLIAS
ounocheps», «DakTopsl aerpagaund nousy, «llapHukoBelid 3¢ dekr», «DakTopsl
PAIMOAKTUBHOTO 3arpsi3HeHus Omocdeprl»y, «OOmas crpykrypa Ouocdepsi,



«Pacnipoctpanenne xm3Hm B Omocdepe», «O30HOBBIA 3KpaH Ouocdepsiy,
«Kpyrosopot yrnepoaa B duocdeper», « KpyroBopot a3ota B IpUpOaE».

OOopyaoBaHue: MoJenb-anmInKanus « Tunuunaele OMOLEHO3bD»Y, repOapuii
«PactutenbHbie cOO0IECTBAY, KOJUIEKIUKA «broneH03», « BpenuTenn BakKHEHIIUX
CEJIbCKOXO3SMCTBEHHBIX ~ KYJIBTYP», TepOapul W  KOJUIEKUMM PAcTCHUH W
JKUBOTHBIX, MPUHAMIECKAIIME K PA3HBIM 3KOJOTMYECKUM TPYIIAM OJHOTO BHJA,
Kpacnas knura Poccuiickoii ®enepaumu, H300pKEHUS OXPAHICMBIX BHIOB
PaCTEHUI U )KUBOTHBIX.

[DIAHUPYEMBIE  PE3VJIbTATBI OCBOEHHUA TIPOTPAMMBI 11O
BHUOJIOTMUM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHHKA

CornacHo ®I'OC COOQO, ycraHaBmuBaKOTCA TPeOOBaHUS K pe3yJibTaTam
OCBOCHHS  OOyYAIOMIMMUCS MpPOTpaMM  CpPeaHero  oduiero  oOpa30BaHMS:
JMYHOCTHBIM, METAPEMETHBIM U MPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIbLTATDBI

B CTpykType JNHMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MpeaMera «buojgorus»
BBIJICJICHBI CICAYIOIIME COCTABJISIONIUE. OCO3HAHUE OOYYAIOUIIMMUCS POCCUICKOM
IPAKJAHCKON UIEHTUYHOCTA — FTOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITENILHOCTH
U CAaMOONPEACICHUIO, HaJuyhue MOTHBAMM K  OOy4YeHHI0  OMOJIOruw,
LIEJICHANPABJICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX I1IEHHOCTECH M MCTOPHYCCKUX TPAIUIMI Pa3BUTUS OUOJIOTMYECKOro
3HaHUS, TOTOBHOCTh U CHOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JEATENBHOCTA IIEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMH, MPUCYIIIUMH CUCTEME
OMOJIOTMYECKOTO  00pa3oBaHUs, HAJIMYUE HSKOJOTHYECKOTO0 MPABOCO3HAHMS,
COCOOHOCTH CTABUTH LIEJIA U CTPOUTD KU3HCHHBIE TIJIAHbI.

JIMYHOCTHBIE pE3yabTaThl OCBOEHUS NpeaMeTa «BbHOIOrus» JAOCTUTAKOTCS B
€AVUHCTBE YYEOHOW M BOCHUTATEIBHOW JACATENIBHOCTA B COOTBETCTBUU C
TPAJAMIIMOHHBIMU POCCUIUCKAMU COLIMOKYJIBTYPHBIMU, UCTOPUYECCKUMU U JTyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMHU, MPUHSATHIMU B OOLIECTBE MpaBUjaMU U HOPMamu
MOBEJACHUS W CIOCOOCTBYIOT MPOIIECCAM CAMOIMO3HAHUS, CAMOBOCHUTAHUS W
CaMOpPa3BUTHUS, PA3BUTUS BHYTPEHHEH MO3WIMM JIMYHOCTH, MATPUOTHU3MA,
YBAXXEHUS K 3aKOHY W MPABOMOPSIAKY, YEIOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO,
B3aUMHOTO YBaKCHHUsI, OCPEKHOIO OTHOIICHUS K KYJbTYPHOMY HACICIUI0 M
TPaJAMIIMAIM MHOTOHAIIMOHAJILHOTO Hapoda Pocculickoii denepanuu, npupoje u
OKPY>KaroIIe cpeae.



JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOro mnpeamera «buonorusy
JOJKHBI OTPaXKaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYAKOIIMXCSl PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH NO3WIMUEH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYIOIIUX
TPAIULMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KA3HEHHOIO
OMBITA U OMNBITA ACIATEIILHOCTH B IMPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABICHUN
BOCIIUTATENBHOM NEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpazkIaHCKOr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3AIMK 00YUYAOIIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIACKOT0 O0IIECTRA,

OCO3HAHUE CBOMX KOHCTHTYLIMOHHBIX NPaB M OO0SI3aHHOCTEH, YBaKEHHUE
3aKOHA U MPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH HEATENILHOCTH MNPUA CO3JAHUHU
YUEOHBIX MPOEKTOB, PEIICHUM YUYEOHBIX M TO3HABATENILHBIX 3a7a4, BBIMOJTHCHUN
OHMOJIOTMYECKUX SKCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEACTATh COOCTBCHHYI) TMMO3UIMI0 MO OTHOIICHHID K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBICHITH €€,

YMECHHE YYHMTHIBATH B CBOMX JCHCTBUSAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3AMMOJCHCTBHS JIIOAEH ¢ Pa3HBIMU YOEKACHUSMH, KyJbTYPHBIMA LEHHOCTIMHU U
COLIMAIIBHBIM TOJIOKEHUEM

TOTOBHOCTb K COTPYAHMYECTBY B MPOLECCE COBMECTHOIO BBIOJIHEHUS
y4EOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKMX 33/a4, YBAKUTEIBHOIO
OTHOIICHUST K MHECHHIO ONMOHEHTOB MpPH OOCYKIECHWU CIIOPHBIX BOMPOCOB
OHMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTBb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCUICKOM TPKIAHCKON UOEHTUYHOCTH,
NaTPUOTHA3MA, YBAKEHHsS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH MEPEN
PonuHoii, ropmocti 3a cBOW Kpail, cBOXO PoauHy, CBOW S3BIK W KYJIBTYDY,
MPOLIJIOE M HACTOSIIIEE MHOTOHALMOHATIBHOTO Hapoaa Pocenn;

LIEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIECIUIO U MAMITHUKAM MPUPOJBI,
JNOCT)KEHUAM Poccnn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUX, TPYIE,

CHOCOOHOCTh OLICHWBATh BKJIAJ POCCUICKMX YUYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTMH, TOHMMAHWs 3HAYEHWs OWOJIOTMA B MO3HAHWM 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTRA,

ujchHas yOeKIEHHOCTh, TOTOBHOCTh K CIIY>KCHHIO M 3ammre OTeyecTBa,
OTBETCTBEHHOCTH 34 €0 CYAb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCHIICKOI0 HApOaa,



c(POPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OILICHMBATh CHTYAllMI0 W NPUHUMATH OCO3HAHHBIC PELICHHUS,
OPUEHTHUPYSCh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POAMTEISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TIPUHATHS [EHHOCTEW CEMEWHON JKWU3HHM B COOTBETCTBUH C
TpaguuMsaMH HapooB Poccun;

4) 3¢TeTU4eCKOro BOCIIUTAHMS

ACTETHYECKOE OTHOLIEHUE K MHUPY, BKJIKOYAs 3CTETHKY ObITA, HAYYHOTO U
TEXHUYECKOrO TBOPYECTBA, CIIOPTA, TPYAa, OOLMIECTBCHHBIX OTHOIICHHUIA;

MOHUMAHUE SMOLMOHAIIBHOTO BO3AEHCTBHS )KUBOU IPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTb K CaMOBBIPQKCHHMIO B PA3HBIX BUAAX MCKYCCTBA, CTPEMIICHUE
MPOSBIIAITE KAYECTBA TBOPUYECKON JTMYHOCTH,

S) ¢usuveckoro BocnuTaHHus, (POPMHPOBAHUS KYJbTYPbI 310POBbSI H
3MOLMOHAJIBHOIO 0J1aroNOyYHust:

MOHUMAHUE W peajau3anus 310pOBOro M 0Oe30macHOro olpasa >KU3HU
(310poBOE  TUTaHWE, COOMIOJCHUE TUTMEHMYECKMX TOPAaBWJI W HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas Quanyeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOIO OTHOILIEHUS K
COOCTBEHHOMY (PU3NUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHUE LEHHOCTU TNPABWJI HMHIMBHAYAIBHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEACHMS B CUTYalMsIX, YTPOKAOMIMX 3A0POBBIO U KU3HH JIFOACH;

OCO3HAHUE MOCJECACTBUNA U HEMPUATUS BPEIHBIX MPUBBIYECK (YyHNOTPEONEHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHUS ),

6) TPy10BOT0 BOCIMTAHUSL:

TOTOBHOCTb K TPYAY, OCO3HAHUE LICHHOCTH MAaCTEPCTBA, TPYAOIO0HE,

FOTOBHOCTh K AKTWBHOW JEATEIIBHOCTH TEXHOJIOTMYECKON M COLUAIBHON
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIOJIHATH TAKYHO JAESITEIBHOCTD,

UHTEPEC K PA3MUHBIM chepaM TPOo(PECCHOHATBHONW NEATEIBHOCTH, YMEHHE
COBeplIaTh OCO3HAHHBIA BBIOOP Oyaymieid mnpodeccuu W pPeaTu30BHIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHWID W CcaMOoOOpa30BaHUIO Ha
MPOTSHKEHUN BCEW JKU3HH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00Pa3HOE OTHOLIEHWE K MPUPOAC KaK MCTOYHHMKY
JKU3HM HA 3EMJIE, OCHOBE €€ CYIIECTBOBAHHUS,



NOBBILICHUE YPOBHS SKOJIOTMYECKOH KYJBTYpPbl: MPUOOPETEHUE ONbITa
IUITAHUPOBAHMS TOCTYNKOB M OLEHKH WX BO3MOXKHBIX TOCJIEACTBUA IS
OKPY>KaroIEn CPEabI,

OCO3HaHUE TIOOAIBHOTO XapaKTepa 3KOJOTMYECKUX MPoOJieM W MmyTed HX
pELICHNS,

CHOCOOHOCTh MCMOJB30BaTh NPHOOPETAEMBIE TP W3YYCHUU OWOJIOTUH
3HAHUST W YMEHUS TMPU PEUICHUH NTPOOJIEM, CBA3aHHBIX C PaAllMOHATIBHBIM
NPUPOAOINOIb30BaHUEM  (COONIIOJICHUE  TPaBWil  TMOBEACHHMS B MPUPOJIE,
HaIIPaBJICHHBIX HA COXPAHCHUE PABHOBECUS B OKOCHUCTEMAX, OXPaHy BHJIOB,
3KOCUCTEM, OMOCHEPHI);

AKTUBHOE HENPUATHE JOEUCTBUNA, TNPUHOCAIIMX Bped  OKPYKAOLIEH
OPUPOHOM Cpele, YMEHHE MPOTHO3WPOBATh HEOJIArOMPUATHBIE 3KOJIOTHYECKUE
MOCJICICTBUSI MPEANTPUHUMAEMBIX JCHCTBUH U TPEIOTBpAIIaTh UX;

HAJIMYKE PA3BUTOIO SKOJIOITMYECKOTO MBILUICHMS, SKOIOTUYECKON KYJIBTYHI,
OMbITa NEATENBHOCTH 3KOJIOTUYECKON HaITPABICHHOCTH, YMEHUS
PYKOBOJCTBOBATHCS MMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHON W COLMAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B ITPAKTUYECKON NEATEIbHOCTH 3KOIOTUYECKON
HaITPaBJICHHOCTH,

8) neHHOCTH HAYYHOTI 0 MO3HAHMSA

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PA3BUTHSl HAyKW M OOLIECTBEHHOW MPAKTHKW, OCHOBAHHOTO HA AMAJIOTE
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUDE;

COBEPIUIECHCTBOBAHKUE SI3BIKOBOW W YMTATENBCKOH KYJBTYPBl KakK CpEACTBA
B3aMMOJCHCTBUS MEXAY JIFOABMU U TIO3HAHUS MUPA,

MOHUMAHWE crneuupukn OUOJIOTUM KaK HAyKW, OCO3HAaHUs €€ Poju B
(OpPMUPOBAHMU PALMOHATBHOIO HAYYHOT'O MBILLIEHHUS, CO3JaHWUU LEIOCTHOTO
NPEICTABICHUST 00 OKPYXKAKOUIEM MUPE KaK O €IUHCTBE MPUPOABI, YEJIOBEKA W
oOuiecTBa, B MO3HAHMM MPHPOIHBIX 3aKOHOMEPHOCTEH M pelieHHH MpoOaeM
COXPaHEHUs! TPUPOJHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM JAJIsi COBPEMEHHON LIMBHIIM3ALNN:
00ECTIEYeHNsT HOBOTO YPOBHSI Pa3BUTHsI MEAWLMHBI, CO3AHUE MEPCIECKTHBHBIX
OMOTEXHOJIOTHHA,  CIMOCOOHBIX  pEIIaTh  PECYpCHbIE  NPOOJEMBI  PA3BUTHS
YeJIOBEYECTBA, TTOUCKA MyTEH BBIXOAA U3 MIOOATBHBIX KOJOTUYECKUX MPOOIIEM U
oOecrieueHUsT  MEpexoJa K  YCTOMUMBOMY — Pa3BHTHIO,  PAlMOHAIBHOMY
UCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHPOBAHMIO HOBBIX CTAHAAPTOB
JKU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJOTMYECKHX 3HAHWH B  LENAX
NOBBILICHHST OOIICH KyJBTYPBl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak



COCTaBHOM 4acTh (PYHKIMOHAIBHOW T'PaMOTHOCTH OOydaromuxcs, (GopMUPyEMOid
P U3YUYECHUH OMOJIOTHH,

NOHAMAHWE CYIIHOCTH METOJIOB MO3HAHUS, UCMOJNb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTM MWCIIONB30BaTh IOJIy4aeMble 3HAHWS JUId aHaIA3a W
OOBSICHEHMSI SIBIEHUIM OKPYKAOLIEr0 MUPA M MPOUCXOAAIIMX B HEM W3MCHEHUH,
YMEHHE Jenarh OOOCHOBAHHBIE 3aKJIFOYCHHS HA OCHOBE HAyYHBIX (DAKTOB W
UMEIOIINXCS JAHHBIX C LENBIO MOTYYEHUS TOCTOBEPHBIX BHIBOOB,

CIOCOOHOCTh CaMOCTOSATENIBHO MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIS
peweHust npodJIEM B PealbHBIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHUE LIEHHOCTH HAYYHOW JAEATETBbHOCTH, TOTOBHOCTH OCYIICCTBIISATH
MPOEKTHYIO M HCCIIEAOBATENBCKYIO IEATENBHOCTD MHANBHYJIBHO H B TPYIIIE;

FOTOBHOCTb M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOpa3oBaHUID U
caM000pa30BaHUI0, K AKTMBHOMY MOJIYYEHUK) HOBBIX 3HAHWA MO OWOJIOTHM B
COOTBETCTBUM C KU3HEHHBIMHA MOTPEOHOCTAMMU.

METAIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3yabTaThl OCBOEHHUS yueOHOro mpeamera «buomorusy
BKIIFOYAKOT: 3HAYMMBIE i1  (OPMUPOBAHUS MHUPOBO33PEHUS O0YyYaArOLIMXCS
MEXIACUMIUITMHAPHBIEC (MEKIPEAMETHbIC) OOLICHAYYHBIE TIOHATHS, OTPAXKAFOLIUE
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpPa W COCUU(PHUKY METOJOB IMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BEIICCTBO, SHEPTUS, SBICHUE, MPOLECC,
CUCTEMA, HAYUYHBIA (DAKT, MPUHLIMI, THMOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIICIOBAHUE,  HAONIOJCHUE,  M3MEPEHHE,  OKCICPUMEHT W JIPYrHX),
YHUBEPCATIbHBIC y4eOHBIE NEHCTBUS (MO3HABATENbHBIE, KOMMYHUKATHUBHBIC,

PETYJIATUBHBIC), o0ecneYnBaroIIne (dopmupoBaHue (YHKIMOHATBHON
IPAMOTHOCTH M COLMAIBHOH KOMIETCHIMH OOyYarolmMXcs, CHOCOOHOCTh
o0yvaromumxcst UCMOJIB30BATh OCBOCHHBIC MEK I CUUIUTAHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHHWS W YHUBEPCAIbHbIE y4YeOHBIE JCHCTBUS B
[TO3HABATEIILHON W COLIMAILHON IPAKTHUKE.

MeTanpeaMeTHBIE PE3yAbTATBl OCBOEHHUS MPOTPaMMBbl CPEIHETO OOIIETOo
00pa3oBaHMsl TOJDKHBI OTPAXKATh:

Ognaaenue YHHBEPCAJbHBIMH y4eOHbIMH NMO3HABATEJIbHBIMHU
JAeCTBHAMM:

1) 6GazoBbIe JTOTHYECKUE NCHCTBUA:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTyaIM3UPOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,

UCIOJb30BaTh MPU OCBOCHWM 3HAHWI NPHEMBI JIOTMYECKOTO MBILUICHUS
(aHanmM3a, CUHTE3a, CPABHEHUS, KiTaccu pukamm, 0000IIEHNS ), PACKPBIBATh CMBICT



OMOJIOTMYECKUX MOHATHI (BBIACIATh UX XAPAKTEPHBIE NMPU3HAKH, YCTAHABIMBATH
CBSI3H C APYTUMU TOHSATHSMHA ),

ONPEACTATh LENH JACATEIBbHOCTH, 3a/aBas MAPaAMETPbl W KPUTEPHH HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThl ACITEIBHOCTH C MOCTABICHHBIMY LICIISIMU,

MCIOJIb30BaTh OMOJOTHYECKHAE OHITHS Uil OOBICHEHUsT (DAKTOB W SIBJICHUMN
JKABOM NTPUPOABI;

CTPOUTH JIOTUYECKUE PACCYKACHUA (MHAYKTHBHBIE, ACIAYKTUBHBIC, IIO
AQHAJIOTWMN), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOABI M 3AKITHOUCHMS,

OPUMEHATh  CXEMHO-MOJCIBHBIE  CPEACTBA  JJIsl  MPEIACTABIICHUS
CYLICCTBEHHBIX CBA3CH M OTHOLICHHWH B M3y4aeMbIX OMOJIOrMUYECKHX OOBEKTax, a
TAK)KE  NPOTHUBOPEYM  pPa3HOTO  POJAA,  BBISBICHHBIX B Pa3IMYHBIX
WH(OPMALMOHHBIX UCTOYHUKAX;

pa3padaTeiBaTh MJAH PEIICHUS MPOOTEMBI ¢ YYETOM aHAIM3a UMEIOIIMXCS
MaTEePUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBHI B ACATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIbTATOB
LEJISIM, OLICHUBATh PUCKU NOCTEACTBHNA JEATEIbHOCTH,

KOOPJVMHHUPOBaTh M  BBINOJHATH PAdOTy B YCJIOBHSIX  PEATBHOIO,
BUPTYAIBHOTO 1 KOMOMHAPOBAHHOTO B3aUMO/JICHCTBHS,

Pa3BUBATH KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOIIEM.

2) 6a30BbIC UCCJICAOBATEILCKHE 1CTICTBHSA:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEN0BATENBCKONW H MPOCKTHON NEATEIBHOCTH,
HABBIKAMM  paspellicHust MpoOJaeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUYECKUX 33144, TPUMEHCHUIO
PA3IMYHBIX METOJOB MMO3HAHUS,

UCIOJIb30BaTh PA3JMYHbIC BUABl JCATEIILHOCTH MO TMOJYYEHHUK) HOBOTO
3HAHWS, €r0 WHTEPNPETALMK, MPEOOPA3OBAHUI0 M TPUMEHEHUI0 B Y4E€OHBIX
CUTYyalUsIX, B TOM YUCIIE TPH CO3JaHUH YYEOHBIX U COLMAIIBHBIX TPOEKTOB;

(opMUpPOBaTh HAYYHBINA THUN MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHCH,
KJTFOYEBBIMH MOHATHSIMHA U METOIAMMU,

CTaBUTh W (HOPMYJIHPOBaTH COOCTBEHHBIC 3aJauuM B 00Pa30BATEIBHOMN
JESATEILHOCTH W KU3HEHHBIX CUTYalHsIX;

BBISIBJISITh NPUYAHHO-CJICACTBEHHBIE CBSI3M W AKTyaJIM3MPOBAaTh 3a4ady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUs, HAXOAWTh ApryMEHThl IS J0KA3aTeNbCTBA
CBOMX YTBEPKICHUH, 3a4aBaTh MApaMETPhl U KPUTEPHUHA PEILCHUS,

AHAJIM3UPOBATh TMOJYYCHHBIE B XOJE€ PCIICHWS 3a7aud  PeE3yJIbTarhl,
KPUTHUYECKH OLICHUBATh WX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYaLUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,



OCYILECTBIIATh LEJICHAMPABICHHBII MOUCK MEPEHOCA CPEACTB M CHOCOOOB
JEHCTBUS B MPOECCHOHAIIBHYIO CPEAY;,

YMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIIBHYI0 M MPAKTHYECKYHO 00nacTv
YKU3HEEATEIIBHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE WJCH, MPEUIaraTb OPUTMHAIBHBIE TOAXOAbl U PELICHMUS,
CTaBUTh MPOOJIEMBI ¥ 334a4H, TONMYCKAIOIINE aTbTECPHATUBHBIC PEILICHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX NUCTOYHHKAX MHPOPMALMK (TEKCTE Y4eOHOro
nocoOusi, HAY4YHO-TOMYJISIPHOM —JIMTEparype, OMOJOTMYECKMX CIIOBapsIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax HaHHbIX, B WHTEpHETE), aHAIM3HPOBAThH
WH(OPMALMIO PA3IMYHBIX BUJOB U (POPM NPEACTABICHUS, KPUTUYECKH OLEHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYHUBOCTE;

(opMynMpoOBaTh 3a0POChl U MPUMEHATH PA3TUYHBIE METOJbI MPH MOUCKE U
otOope OMOSIOTUYECKON MH(OpMAaIK, HEOOXOUMMOM ISl BBHIMOJHEHUS YUECOHBIX
3ajad4;

npuoOpeTaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHA, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOTO UCMOJB30BaHUS PA3IMYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITETbHO ~ BBIOMPATh  ONTUMAIBHYKD  (OPMY  MPEACTABIICHUS
OHONOrMuecKoil HHPOpMAUK (CXEMBI, TPaQUKH, AUArPAMMBI, TaOJIULBI, PUCYHKH
" Jpyroe);

UCIOJIb30BaTh HAYYHBIA SI3bIK B KayeCTBE CpeAcTBAa mnpu  padoTe ¢
Ononornueckoil mH(pOpMaUMEH: TNPUMEHATh XUMHUYECKHE, (PHU3MYECKHE W
MAaTeEMaTHYECKAE 3HAKH W CUMBOJIbI, (POpMyIibl, aOOpeBHATYPY, HOMEHKIATYPY,
UCMOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPENCTBA
HATJSAHOCTH,

BIQJICTh  HABbIKAMM  PAClO3HABAHWS W 3allUThl  HWH(pOpPMAaLMH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OByageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o0enue:

OCYILIECTBIISATH KOMMYHUKALIMA BO BCEX c(hepax KU3HU, AKTUBHO yYaCTBOBATh
B JIMAJIOTE WM JUCKYCCHH MO CYIIECTBY OOCYKIAEMOW TeMbl (YMEHHE 3a1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXIACHHS OTHOCHUTEIBHO BBINOJHEHHS MpeiaracMon
3a/1a4M, YUYUTHIBATH UHTEPECHl U COMNIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHHUKOB
JMaJIora Wk JUCKYCCHH ),

pacro3HaBaTh HEBEpOAbHBIE CPEACTBA OOLICHWs, MOHUMAaTh 3HAYCHUE
COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HWKHOBEHHS KOH(DIMKTHBIX CUTYallWH,
YMETh CMATYaTh KOH(PIUKTHL U BECTH MEPETOBOPSI;



BJIAQJICTh PA3IMYHBIMM CHOCOOAMH OOIICHWS W B3aUMOJCHCTBHS, MMOHUMATh
HAMEPEHUS IPYTUX JIFOACH, MPOSBIIATH YBAKUTEIIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU (popMe PopMynrpoBaTh CBOU BO3PAKECHUS,

Pa3BEPHYTO M JIOTMYHO M3JIararb CBOKO TOYKY 3PEHUS C MCIOJIB30BAHUEM
S3BIKOBBIX CPEICTB.

2) coBMecTHasi AeSITeIbHOCTD:

MOHUMATh U MCIIOJIB30BATH MPEUMYILECTBA KOMAHIHON W WHAMBUAYAIbHOM
pabOThI MPU PEHICHUN OMOJIOTUUYECKON MTPOOIEMBI, 0OOCHOBBIBATH HEOOXOIUMOCTh
OPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJCHCTBUS NPU PEIIEHUH YUeOHOM 3a1a4W;

BbIOMpATh TEMATWKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHIMX
MHTEPECOB M BO3MOKHOCTEN KKAOTO YIEHA KOJUIEKTHUBA,

NPUHUMATL  LEJIA  COBMECTHOM  JEATENBHOCTH, OPraHU30BBIBATH U
KOOPAMHHUPOBATH JEUCTBUA T10 €€ MOCTHKEHWIO. COCTABIATH IUIAH ACHCTBHM,
pacnpeacnaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHOI paboTHlI,

OLICHMBATh KAYeCTBO CBOEr0 BKJIANA M KKIOIO YYACTHHKA KOMAHIbl B
o0LIMid pe3ynpTaT Mo pa3padoTaHHBIM KPUTEPHSIM,

npelaraTb HOBBIE TPOEKTHI, OLICHWBATH HIECH C TO3WLHMH HOBU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATE TO3UTHUBHOE CTPATETMYECKOE TMOBEICHUE B PA3JIMYHBIX
CUTYalUsIX, MPOSIBIISATE TBOPYECTBO U BOOOPAXKEHKE, ObITH MHULIMATHBHBIM.

OBJ1aiecHHE YHHBEPCAJIBLHBIMH PEryJISITHBHBIMHY JCHCTBHSIMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
PEIICHHSI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsX;

BbIOMpaTh HA OCHOBE OHWOJIOTMYECKUX 3HAHWI ILEJNEBBIE W CMBICIOBBIC
YCTAQHOBKM B CBOMX JEHCTBHSX M MOCTYIKAX MO OTHOLICHUIO K >KUBOW MPUPOIE,
CBOEMY 3J0POBBIO U 3I0POBBI OKPYIKAOILHUX;

CaAMOCTOSATENBHO OCYIUECTBIISATH MO3HABATEIBHYIO NEATEIIBHOCTD, BBISBIIATH
npoOJIEMBI, CTABUTh U (POPMYJIUPOBATL COOCTBEHHBIC 3aa4l B 00pa30BaTEIbHOM
JEATENBHOCTU U YKU3HEHHBIX CUTYALUSX;

CaMOCTOSITETIBHO ~ COCTAaBJISITh  IUIAH PEIIEHUST TPOOJIEMBI € YUYETOM
UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JIABaTh OLICHKY HOBBIM CUTYalUsIM,

pacpsITh paMKA y4eOHOTO MPEIMETA HAa OCHOBE JIMUHBIX MPEAMOYTEHUH;

JIeNIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHUPOBATh €ro, Opark OTBETCTBEHHOCTH
3a peuICHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT,



croco0CTBOBAaTh (POPMUPOBAHUIO M TMPOSIBICHHIO MIMPOKOH JPyAMLIMHA B
pa3HbBIX O0JIACTAX 3HAHWMNA, TMOCTOSIHHO TOBBIIATH CBOM 00pa3oBaTENbHBIN W
KyJbTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JABaTh OLEHKY HOBBIM CUTYyalMsiM, BHOCUTb KOPPEKTUBBI B NEATEIIBHOCTD,
OLICHMBATBH COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BIQJCTh HABBIKAMM  [O3HABATENIBHOH  peduekcnn  Kak  OCO3HAHWs
COBEPIIAEMBIX JEHCTBUA M MBICTUTENBHBIX IPOLECCOB, WX PE3YJIbTATOB M
OCHOBaHWi, MUCMOJIB30BaTh NPUEMBI PEQIICKCHM A/l OLUEHKM CUTYallWH, BBIOOpA
BEPHOT'0 PELICHUS,

YMETb OLEHWUBATH PUCKH W CBOECBPEMEHHO IPUHMMATH PEIIEHUS M0 HX
CHUKEHUIO,

NPUHUMATL MOTHBBI W aPryMEHTBl APYIMX IPH AQHAIKA3E PE3YJIbTATOB
NEATENBHOCTH,

3) npuHsiTUEe ce0s U APYTHUX:

NPUHUAMATH ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W aQPTyMEHTBl APYIMX NPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

IIPU3HABATH CBOE MPABO U MPABO APYTUX HA OLIMOKH,

Pa3BUBATH CIOCOOHOCTh MOHUMATh MUP € TIO3ULMK APYTOro YeIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[TpeaMeTHbie pe3yabTaThl OCBOCHHs mnporpaMMmbl COO mno OWonoruM Ha
0a30BOM YPOBHE BKJIIOYAKOT CEHUPHUECKAE U y4eOHOT0 npeaMeTa « brosiorusy
HAYYHBIC 3HAHWS, YMEHUS W CIOCOObI NEHCTBUIA MO OCBOCHUIO, HHTEPIPETALNN U
npeoOpa3OBAHUIO 3HAHWM, BUABI JEATEIBHOCTH MO MOJIYYCHUIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHWI B Pa3jMUYHBbIX YUYEOHBIX CUTyalMsX, a TAKXKE B PEAIbHBIX
JKU3HECHHBIX CUTYalMsX, CBA3AHHBIX C Owosiorneid. B mporpamme mnpeameTHbIE
PE3yABTaThl IPEACTABJICHBI 110 TOAaM O0YYCHHSI.

[TpeaMeTHbIE pe3ysIbTaThl OCBOCHUsT yueOHOro npeamera «buonorus» ¢ 10
Knacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTMH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHbI MUPA U HAYYHOTO MHUPOBO33PEHMS, O BKJIAJAE POCCHMCKUX W
3apyOC)KHBIX YUYEHBIX-OMOJIOrOB B Pa3BUTUE OMONOTUM, (YHKIUOHAIBHOMN
I'PaMOTHOCTH YEJIOBEKA JUIsl PEHICHUS YKU3HEHHBIX 3a7a4,

YMECHHE PACKPBIBaTh COACPKAHUE OWOJIOTMYECKAX TEPMHHOB M TOHSTHA:
JKU3Hb, KJIETKA, OpPraHm3M, MeTa0oau3M (OOMEH BEIECTB M NPEBPALICHHC
SHEPruM ), TOMEOCTa3 (CaMOPETYJISLMS), YPOBHEBASI OPTaHU3ALMS SKABBIX CHCTEM,



CaMOBOCIPOM3BEICHUE (PENPOAYKLHS ), HACIECIACTBEHHOCTh, U3MEHUYMBOCTh, POCT U
Pa3BUTHE;

YMECHHE H3JlaraTb OWOJIOTHYECKUE TEOPUM (KJIETOYHAs, XPOMOCOMHAs,
MYyTaUMOHHAs, LECHTpPAJIbHAas JO0rMa MOJICKYJISpHOH Ouonoruu), 3axoHsl (I
Menpens, T. Moprana, H. Y. BaBunosa) u yueHus (0 LeHTpax MHOTOoOpasusi u
NPOUCXOXKACHUS KyJbTypHbIX pacteHuii H. M. BaBunosa), onpenensate rpaHULbI
UX MTPUMEHUMOCTH K )KHUBBIM CUCTEMAM;

YMEHHE BIAJCTh METOJAAMH HAYYHOTO MO3HAHUS B OMOJOTHH: HAOIIOJCHUE U
OMKCAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBICHWH, OpPraHu3auus W MPOBEICHUE
OMOJIOTMYECKOTO  DKCINEPUMEHTA,  BBIIBH)KEHWE  THIIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXKIY HCCICAYEMBIMU BEJIMYMHAMM, OOBSCHEHUE MMOJYYCHHBIX
PE3YABTATOB, HMCIOJIB30BAHHBIX HAYYHBIX MOHSATHI, TEOPUI M 3aKOHOB, YMEHHWE
JIeNIaTh BBIBOJbI HA OCHOBAHWH MOTYYEHHBIX PE3YJIBTATOB,;

YMEHHE BBIICIATh CYLICCTBEHHBIE TPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
3YKapuOT, OIHOKJIETOYHBIX W MHOTOKIIETOYHBIX OPraHUu3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BEIIECCTB W MPEBPALICHUS SHEPTUU B KIETKE, (POTOCUHTESA,
IUIACTUYECKOTO M JHEPreTHYECKOTO OOMEHA, XEMOCHHTE3a, MHTO3a, MEH03a,
OIJIOJOTBOPEHHS, PA3MHOKCHHUS, WHAWNBUAYAJIBHOIO PA3BUTUS  OpraHu3Ma
(OHTOTEHE3),

YMECHHE MPUMEHSATH MOJIYYEHHbIC 3HAHUS IJI1 OOBICHEHUS OMOJOTMYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NMPUHATHS MPAKTHYECKUX PEUICHUN B IMOBCEIHEBHOU
JKU3HU C LeNbro  oOecrieueHuss O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KaIOIIUX JIFOACH, COOFOIEHUSI HOPM IPAMOTHOTO MOBEIEHUS B OKPY KAOIIEH
OPUPOIHOM Cpefe, MOHUMAHUE HEOOXOIMMOCTH MCHOJb30BAHUS TOCTH)KEHUH
COBPEMEHHOWH  Omomorum W OMOTEXHOJIOTHIA  [UIsl  PalMOHATIBHOTO
IPUPOIONOTIB30BAHUS,

YMECHHE PEIIaTh »JJICMECHTAPHBIE TEHETMYECKHE 33Ja4d Ha MOHO- H
OUTUOPUIHOE CKPEIIMBAHUE, CUCIUICHHOE HACJICIOBAHUE, COCTABIATH CXEMBI
MOHOTHOPUIHOTO CKPEUIMBAHMS /Il MPEACKA3aHWsl HACICIOBAHUS MPU3HAKOB Y
OPraHU3MOB;

YMEHHE BBIMOIHATE JIAOOPATOPHBIE M MPAKTHYECKHE PalOThl, COONIOAATH
npasusia npu padoTe ¢ y4eOHBIM U JJa00PaTOPHBIM 000PYA0BAHUEM

YMECHHE KPUTHYECKM OLEHUBATh MW WHTEPHPETHPOBATH WHPOPMALUIO
OMOJIOTMYECKOTO  COACP)KAHMS, BKJIFOYAMOIIYK) [ICEBJOHAYYHBIE 3HAHWS W3
PA3IMYHBIX UCTOYHHUKOB (CPEICTBA MACCOBOH MH(OPMALMH, HAYYHO-TOMYJISIPHBIC
MaTepUabl), STUYECKUE ACTEKTBl COBPEMEHHBIX MCCICAOBAHWN B OHWOJIOTHH,
MEUIMHE, OMOTEXHOJIOTHH,



YMEHHE CO3[1aBaTb COOCTBEHHbBIC IMHCBMEHHBIE M YCTHBIE COOOLIEHMS,
00001ass OUOJIOTMYECKY0 HH(POPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, FPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.

[TpenMeTHBIE pe3yabTaThl OCBOCHUsT yueOHOro npeamera «buonorus» ¢ 11
Knacce NOJDKHBI OTPAXKATH:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTMH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPA U HAYYHOTO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOC)KHBIX YUYEHBIX-OMOJIOrOB B Pa3BUTUE OMONOTUM, (YHKIUOHAIBHOMN
I'PaMOTHOCTH YEJIOBEKA JUIsl PEHICHUS YKU3HEHHBIX 3a7a4,

YMECHHE PACKPBIBaTh COACPKAHUE OWOJIOTMYECKAX TEPMHHOB M TOHSTHA:
BU/I, MOMYJIALUS, TeHO(POHA, 3BONIOLMS, ABWXKYIUHAE CHIBI ((PAaKTOPBI) 3BOJIOLNH,
OPUCIIOCOOJICHHOCTh OPraHW3MOB, BHI000PA30BaHME, SKOJIOTMUYECKHAE (PAKTOPBI,
DKOCUCTEMA, TMPOAYLCHTHI, KOHCYMEHTbI, PEAYLCHTHl, LEMA MHUTAHHUSA,
AKOJIOTUYECKas nupamuaa, OMOreoneHo3, onocdepa,

YMECHHE W3JIaraTb OMOJOTUYECKHE TEOPHH (SBONIOLMOHHAs Teopus Y.
JlapBiHA, CHHTETMYECKAash TEOPHs SBOJIIOLMH), 3aKOHbBI W 3aKOHOMEPHOCTH
(3apoasimieBoro cxoacrea K. M. bapa, uepenoBaHusi IIaBHBIX HANpPaBICHUH W
nyteid >Bomomn A. H. CeseprioBa, yuenust o ouochepe B. Y. BepHaackoro),
OTPEACTATH TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM,;

YMEHHE BIAJCTh METOAAMA HAYYHOTO MO3HAHUS B OMOJIOTAX: HAOIIOACHHUE U
OMKCAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBICHWH, OpPraHu3auus W MPOBEICHUE
OMOJIOTMYECKOTO  JKCINEPHMEHTA,  BBIIBH)KEHUE  THIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXKIY HCCICAYEMBIMU BEJIMYMHAMM, OOBSCHEHUE MMOJYYCHHBIX
PE3YABTATOB, MCIOIB30BAHHBIX HAYYHBIX MOHATUH, TEOPUH M 3aKOHOB, YMCHHE
JIeNIaTh BBIBOJbI HA OCHOBAHWH MOTYYEHHBIX PE3YJIBTATOB,;

YMECHHE BBIACTATh CYIICCTBEHHBIE MPU3HAKA CTPOCHUS OMOJOTMYECKUX
OOBEKTOB: BHIOB, MOMYJSALUWA, MPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreOLEHO30B W 3KOCHUCTEM, OCOOEHHOCTM TMPOLECCOB.  HACIICICTBEHHOM
W3MEHUYMBOCTH, €CTECTBEHHOTO O0TOOpa, BHUA000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OPraHMW3MOB, JICHCTBUS SKOJIOTMYECKMX (PAKTOPOB Ha OpraHM3Mbl, MEPEHOCA
BEUICCTB M TIOTOKA JHECPIHM B SKOCHCTEMAX, AHTPONOICHHBIX W3MCHCHUN B
AKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEHIECTB M OMON€OXMMHYECKHX
LUKJIOB B Onocdepe;

YMECHHE MPUMEHSATH MOJIYYEHHbIC 3HAHUS IJI1 OOBICHEHUS OMOJOTMYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NMPUHATHS MPAKTHYECKUX PEUICHUN B IMOBCEIHEBHOU
JKU3HU C LeNbro  oOecrieueHuss O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KaIOIIUX JOACH, COOMOEHUS HOPM IPAMOTHOTO MOBEACHUS B OKPY>KAOIIEH



OPUPOAHON cpele, MOHMMAHWE HEOOXOAMMOCTH WCHOIb30BAHUS JOCTUKEHUIMA
COBPEMEHHOM OMOIOTUH AJIsl PAllMOHAILHOTO MPUPOIOTOIb30BAHMS,;

YMEHHUE pellaTh AJIEMEHTAPHbIE OMOJIOTMUYECKUE 3aa4i, COCTABJIATh CXEMbI
NEPEHOCA BEIIECTB U SHEPTUU B HIKOCUCTEMAX (LICTTA IUTAHHUS ),

YMEHHE BBIMOIHATE JIAOOPATOPHBIE M MPAKTHYECKHE PalOThl, COONIOAATH
npasuia npu padoTe ¢ yueOHbIM 1 J1a00paTOPHBIM 000PYT0BAHUEM,

YMEHUE KPUTUYECKM OLEHMBATh W HWHTEPHOPETUPOBATH HMH(OPMALMIO
OMOJIOTMYECKOTO  COJCPXKaHUS, BKIIIOYAIOIIYI TICEBJOHAYYHBIC 3HAHUS U3
Pa3TMYHBIX UCTOUHUKOB (CPEACTBA MAacCOBOM MH(OpMAaIMK, HAYYHO-TIOMYJISPHbIC
Marepuaibl),  paccMaTpuBaTb  [JI00AIbHBIE  DKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIICHHUS,
00001ass OUOJIOTMYECKY0 HH(POPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, FPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoaunuyecTBo yacos DJeKTPOHHbIE
HaumeHoBaHHe pa3aeioB H TeM uudgpoBbie
Ne n/m e Kontpoabnsie | IlpakTnueckne (mudpp )
NMPOrpamMMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
Bbubnuoreka [IOK
! RGBS Wk Kayie 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBbIE CUCTEMBI U IX OpTraHu3alus 1 e
P 5 https://m.edsoo.ru/7f41¢292
3 XUMHYECKHN COCTAB U CTPOSHUE KIETKHU 8 1 i
P https://m.edsoo.ru/7f41¢292
bubnuoreka [IOK
4 XK 6
HBHEACATEIRROCTD KICTHH https://m.edsoo.ru/7f41¢292
5 PasMHoOXkeHue 1 THANBUAYAJTbHOE PA3BUTHE 5 | Bubnuoreka [IOK
OPTaHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCT U U3SMEHYUBOCTD g s Bbubnuoreka [IOK
OPTaHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekuust opranu3mMoB. OCHOBBI 3 Bbubnuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubnuoreka [IOK
8 P 1
C3EPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KoanuectBo yacos DIeKTPOHHbIE
HaunveHoBaHHE PA3AeJIOB H TEM nudposbie
Ne n/m B Kontpoabnsie | IlpakTnueckne (mudpp )
NPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
1 DBOIOLMOHHASA OHOJIOr st 9 1 Bubmiorexa IIOK
https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHME U pa3BUTHE )KU3HU HA 9 0.5 bubmmnoreka LJOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMel U OKPYIKAIOLIAs Cpeaa 5 1 Bugmrorekn LUK
p Py p https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa U 3KOJIOTHYECKUE CUCTEMBI 9 hufimareca IICR
https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
5 P 2
ESEPBHAS BpEht https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KonuuectBo uacos DJIeKTPOHHbBIE
Ne ara undposbie
Tema ypoka Kontpoabnbie | IlpakTuueckue A p
n/n Bcero u3ydeHusi | o0Opa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsbl
1
TIOJTYTOTUC
bubnuoreka [IOK
1 buonorus B cucteme Hayk 1 05.09. https://m.edsoo.ru/863¢6122
https://m.edsoo.ru/863¢632a
Metoasl MO3HAHUS KMBOU MPUPOJIBL.
IIpaxTrueckast padora Ne 1
P p I1P-1 Bbubnuoreka [IOK
2 «HMcnonp3oBanue pasan4yHbIX 1 12.09.
0.5 https://m.edsoo.ru/863¢6122
METOJIOB MPHU U3yUEHUU
Ounonornyecknx 0ObEKTOB»
3 Buonornueckue CUCTEMBI, MPOLECCHI ! 19.09 bubnuoreka [IOK
U WX M3y4YEeHUE o https://m.edsoo.ru/863¢6564
4 Xumuyeckuii coctas KieTku. Boga u ! 26.00 Bbubnuoreka [IOK
MHUHEPaJIbHBIE COJTU S https://m.edsoo.ru/863e674¢
5 benku. Cocras u crpoenune Oenkos 1 03.10. Erfugreica [IOK
https://m.edsoo.ru/863e¢6b72
DepMeHThI — OHONOTHYeCcKHe
kaTajausaTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue | JIP-1 10.10 bubnuoreka [IOK
KaTaJTUTHYECKONW aKTHBHOCTH 0.5 o https://m.edso00.ru/863e6b72

(bepMeHTOB (Ha MpUMepe aMUIa3bl
WJIH KaTaJa3bl)»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

bubnuoreka [IOK

MAaTPUYIHOTO CUHTE3a

7 Yrnesoasl. JIunums 17.10.
https://m.eds00.1u/863¢6870
8 Hyxknennosbie kucnotel. AT® 24.10. L
https://m.edso0.1u/863e6d5¢
9 Hcropus 1 MeToab! N3ydeHUs] 0711 bubmmorexa LIOK
knetku. Kierounas teopust o https://m.eds00.ru/863¢6¢88
Knerka kak 11e1oCcTHAs KUBast
10 14.11.
cucrema
CrtpoeHue 3yKapuoTUIECKON KJIETKH.
JlaboparopHast padota Ne 2
«M3yueHne CTpOCHHS KJIETOK P2 Bu6mnorexa IIOK
11 pacTeHUH, SJKUBOTHBIX, TPHOOB U 21.11. https://m.edsoo.1u/863¢6ff0
N 0.5
OakTepuii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
rOTOBBIX MUKPOIIpEnaparax u ux
OMHUCAHUE
12 OOMeH BelecTB WId MeTadoIu3M 28 11 bubnuoreka [IOK
dotocuHTe3. XEMOCHHTES. o https://m.edso00.ru/863¢766¢
13 KonTtponeuas pabora 1 KP-1 05.12. Batmaareea TK
https://m.eds00.1u/863¢7¢98
14 DHepreTudeckuii oOMeH 12.12. Haieemeie: T
https://m.edsoo.ru/863¢7aae
KuzHeHHbIN UK KJeTKU. [lenenue
kjeTku. Mutos. JlabopaTopHasi
parop JIP-3 bubnuoreka [IOK
15 pabota Ne 3 «Habnronenne MuTo3a B 19.12.
0.5 https://m.edsoo.1u/863¢7dc4
KJIETKaxX KOHYMKa KOpeIIKa JyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
buocunTes Oenka. Pea
16 WOCHHT! JTK. KITUST 2%6.12. Bbubnuoreka [IOK

https://m.edso0.ru/863¢796¢



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

2

MOIYTOaue
bubnuoreka [IOK
17 Tpanc — OuocuHTe3 OenKa
pancinta HOCHHT e https://m.edsoo.ru/863¢796¢
18 Hexknerounbie popmbl JKU3HH — bubnmnorexa LIOK
BUPYCHI https://m.edsoo.ru/863e7540
bubnuoreka [IOK
1% DopMBI pa3MHOXKEHHUS] OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
Bbubnuoreka [IOK
20 Meiios
" https://m.edsoo.ru/863¢7f4a
OOpazoBaHue U pa3BUTHE TTOJIOBBIX
kJeToK. OTI0I0TBOPEHHE.
21 JlaboparopHas padbota Ne 4 0.5 bubnuoreka [IOK
«H3yueHue CTpOeHUS MOJOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»
2 WnnusuayanabHOe pa3BUTHE bubmmorexa LIOK
OPTaHU3MOB https://m.edsoo.ru/863e8436
3 I'enetuka — Hayka o bubmmorexa LIOK
HACJIEACTBEHHOCTH U H3MEHYHNBOCTH https://m.edsoo.ru/863e86{2
3aKOHOMEPHOCTU HACIEAOBAHUS
24 NpU3HAKOB. MOHOTHOPUIHOE Bubmiorexa ITOK
: ' : https://m.edsoo.ru/863e8878
CKPEIIUBAHNE
UTHOPHUIHOE CKpeluBaHue. 3aKOH
25 feBaBI/IIz:I/IMOFO Hapcne OBaHUA Bubmorgrgy TIDI
A https://m.edsoo.ru/863e¢89a4
MPU3HAKOB
26 CuenneHHoe HacleIOBaHUE 0.5 bubnuoreka [IOK

npmsHakoB. Jlaboparopuas padora

https://m.edso0.ru/863e8¢60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

Ne 5 «M3yuenue pe3ynbTaTos
MOHOTHOPHUIHOTO U AUTHOPHIHOTO
CKpeLINBaHUS Y APO30(PUIIBI HA
TOTOBBIX MUKPOIIpEnapaTax»

7 I'enetnka nmona. Hacnenosanue | bubnuoreka [IOK
MPU3HAKOB, CLETUIEHHBIX C MOJIOM https://m.edsoo.ru/863e8c60
H3menunBocts. HenacnencreeHnHas
U3MeHYNBOCTh. JlabopaTopHasi

28 pabota Ne 6. M3yuenue ! 0.5 bubnuoreka [IOK
MOIU(DUKATTMOHHOW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUALMOHHOTO Psizla U
BAPUALIMOHHON KPUBOI»

HacnenctBenHas UI3MEHUUBOCTD.

29 Jlaboparopnas pabora Ne 7. | 0.5 bubmmorexa LIOK
«AHaMU3 MyTaluii y 1po30Q bl Ha ' https://m.edsoo.ru/863¢8efe
rOTOBBIX MUKpPOIIpEnapaTax»

bubnuoreka [IOK

30 Teneria uesoseia ! https://m.edsoo.ru/863e8d78
PesepsHblii ypok. O0o0mienne no

31 teme «HacneacTBeHHOCTD U 1
U3MEHYHBOCTH OPTaHU3MOBY

bubnuoreka [IOK

32 CeexIp KAk Bgye 7 MpOTEes ! https://m.edsoo.ru/863¢9214

3 Metoasl U JOCTHIKEHUS CEJIEKITIT ! bubnuoreka [IOK
PACTEeHUI U )KUBOTHBIX https://m.edsoo.ru/863¢9214

34 buorexHonorust kKak oTpacib ! bubnuoreka [IOK
NPONU3BOZICTBA https://m.eds00.ru/863¢9336

OBLIEE KOJIMYECTBO HACOB I10 34 4



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

ITPOTPAMME




11 KVIACC

KoauuyectBo uacos DJeKTPOHHBIE
Ne ara ungposbie
Tema ypoxka Kontpoabnbie | IlpakTuueckue A bp
n/m Bcero u3ydeHusi | o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsbl
1
MOIYTroaue
" bubnuoreka [IOK
1 DBOIOLUS U METOMBI €€ N3YUeHUs 1 03.09.
H A y https://m.edsoo.ru/863¢ca20e
5 Hcropus pasButus npencTaBieHUil ! 10.09 bubmmorexa LIOK
00 3BOJIO LU o https://m.eds00.ru/863¢9570
bubnuoreka [IOK
3 MuKpo3BOTIOLHSA 1 17.09.
p X https://m.edsoo.ru/863e9¢cle
[Monynsius Kak deMeHTapHast
€IMHHIIA BUJA W SBOJIFOLIHH.
JIP-1 bubnuoreka [IOK
4 Jlaboparopnas pabora Ne 1 1 24.09.
0.5 https://m.eds00.1u/863¢99¢6
«CpaBHeHME BUJIOB 1O
MOP(}OIOTHYECKOMY KPUTEPUIOY»
5 JIBIOKy1IMe CHITBI (3JIEMEHTapHBIE ! 01.10 bubmmnorexa LIOK
(baKTOpPBI) 3BONOLUH o https://m.edsoo.ru/863¢9dad
bubnuoreka [IOK
6 EcrectBennsiii otOop u ero Gopmbl 1 08.10.
p hap https://m.edsoo.ru/863¢9ed0
PesynpTate! 3BOIOLMN:
pUCTOCOOICHHOCTh OPTAaHU3MOB U
7 BU000paszoBanue. JlabopartopHast i JIP-2 Tl bubnuoreka [IOK
pabota Ne 2 «Onucanue 0.5 o https://m .edsoo.ru/863¢9fde

IPHUCIIOCOOJICHHOCTH OpTaHu3Ma U eé

OTHOCUTEJIBHOI'O XapaKTepa»



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Hanpasnenus u nytu

bubnuoreka [IOK

ajgamnTtainuu YCJI0BCKa

] 22.10.

MAaKpPO3BONOLUT https://m.edsoo.ru/863e9cle

9 HeobpaTumocTs 3BOMO AN 05.11.

10 I/I“CTOpI/Iﬂ JKU3HHU Ha 3eMJie U METOJIbI 1L
e€ u3ydeHus

1 I'unore3bl NPONCXOXKIEHUS XKU3HU 19.11. bubmmorexa LIOK
Ha 3emuie https://m.edsoo.ru/863cada6

12 Pazpurue xu3Hu Ha 3emuie 1o 3paM U 2611, bubnuoreka [IOK
nepuonam https://m.edsoo.ru/863¢abbe
OCHOBHBIE 3Tarbl 3BOIOLUN
PaCTUTENBHOTO U JKUBOTHOT'O MHPA.

13 [Ipaktuueckast pabora Ne 1 I1P-1 03.12. bubnuoreka [IOK
«M3yyenne nckonaeMbIx OCTaTKOB 0.3 https://m.edsoo.ru/863¢ea8be
pacTeHui U KUBOTHBIX B
KOJUTCKIIUSX)

14 CoBpemMenHas cucrema 1012, bubnuoreka [IOK
OPTaHU4YECKOro MUpa https://m.edsoo.ru/863¢cad8e
DBOJIOLIMSA YeJIOBEKA

15 (arTpOnoOrenes). JBrxKyIme CHIIbI 17.12. s

https://m.edsoo.ru/863eac2c
(paxTopsl) aHTpOTIOTEHE3a
16 Kourponbras pabora 1 24.12. Bufuerer TOK
https://m.edsoo.ru/863cad44
2
HOyTOANC

17 OCHOBHBIE CTaINH 3BOJIFOLIIH
4eJloBeKa

18 Yenoseueckue pacbl U IPUPOIHbBIC bubnuoreka [IOK

https://m.edsoo.ru/863caca



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
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PesepBHerii ypok. O6o0mienne no

19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3emMiie»
20 DKOJIOTHUs KaK HaykKa
21 Cpenbl 0OUTaHMSA U SKOJOTUIECKHE bubnmnorexa LIOK
bakTopsl https://m.edsoo.ru/863¢afec
AbGuotnyeckue GakTopsbl.
Jlaboparopnast pabora Ne 3.
«Mopdonoruueckne 0COOEHHOCTH
22 paCTEI({bI/Iﬁ U3 Pa3HbIX MECT JIP-3 Bumanens TIOK
0.5 https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cera Ha pOCT U
Pa3BUTHE YEPEHKOB KOJIEyCay
bubnuoreka [IOK
23 Bugriegice Haeroper https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE XapaKTEPUCTUKU
nomnyJsiun. [lpaktndeckas pabora P2
24 Ne 2 «IloxpcuéT ImIOTHOCTH 0.5
MOMYJISILUMA Pa3HBIX BUIOB
pacTeHHI»
25 Coof1ecTBa OpraHU3MOB — bubnuoreka [IOK
OuoreHo3 https://m.edsoo.ru/863¢b46a
26 DKOJOTUYECKNE CUCTEMBI bubnuoreka [IOK
(aKOCHCTEMBI) https://m.edsoo.ru/863cb46a
OCHOBHBIE TTOKA3aTENIN HKOCUCTEMBI.
27 DKOJOTHYECKHE TUPAMUJIBL. By TETE
N https://m.edsoo.ru/863ebSfa
CsoiicTa 3xocucreM. Cykueccus
28 ITpuponHble 3KOCUCTEMBI
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25 AHTpPOIIOT€HHbIE 5KOCUCTEMbI 1

30 buocdepa — rnodanbras ! bubnmnorexa LIOK
3KOCHCTEMA 3eMITH https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS ! bubnuoreka [IOK
ouochepsr https://m.edsoo.ru/863¢bd 16
UYenoseuecTBo B Ouochepe 3emim.

32 Cocy1iecTBoBaHN€e NPUPOALI U 1
YeJI0OBEUECTBA

33 Konrtponsnas pabora 2 1 KP-2 ngj;ﬁf;;gﬁ};&ebale
PesepHblii ypok. O000meHne TeMbl

34 «Coo01ecTBa 1 5KOJIOrHIECKHE 1
CHCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10O 34 p 25
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

1. buonorus. 10 xknaccel. YueOnuk 2021 | ITaceunuk B.B.,
Cymaroxun C.B., Mocksa: JInHAS KW3HH.

2. buonorus. 11 knacc. Yuebnuk 2021 | ITaceunuk B.B., Cymatoxun
C.B., Mocksa: JInHus KU3HMU.

3. buosnorus. 10 knaccel. YueOnuk 2023 | benser [[.K., Mockaa;
IIpocserienue.

4. buonorus. 11 knaccel. YueOnuk 2023 | bensie JI.K., Mockga:
IIpocserienue.

METOJUYECKHUE MATEPHUAJIbBI IUIA YUUTEJIA

1. T'epn, A. 5. YueGHuk 3000n0run. [t cpeiHEY4eOHBIX 3aBEACHUMA 1
camooOpa3zoBanus : B 2 4. / cocT. A. 5. ['epn. — Brtopoe, ucnp. uza,
— Cankr-IlerepOypr : IlonyGosipunos, 1883. — Y. 1 :
becno3soHouHbIE. — 224 C.

2. Jlamme, B. EctecTtBennas ucropusi. boranuka B. [lamns.
CocraByieHHas HA OCHOBAaHWM HACTABJICHHS JUIsl 00Opa30BaHUs
BOCIUTAHHUKOB BoeHHOY4YeOHBIX 3aBenecHuil, Bricoyaiinie
yrBepkacHHOro 24 nexadps 1848 r. / B. Jlane. — Canxkr-IletepOypr,
1849. — 211 c.

3. dempsaukoB, E. H. buonorus. [Ipupoaa >xuBas 1 HEKUBAs B
3amavyax, mpoOJEMHBIX BOMPOCAax U MHTEPeCHBIX (pakTax / E. H.
HembsinkoB, JI. JI. Tumogpeera. — PexomengoBano MAHIIO Ne 1 ot
26 suBaps 2016 r. — Open : ®I'OY BO «OI'Y um. K. C.
Typrenesa», 2016. — 191 c.

4. lembsinkoB, E. H. buonorus. CoopHuk 3ana4 v ynpaxHnenuii / E.
H. lembsnkoB, A. H. Cobone. — M. : [Ipoceenienue, 2017. — 190
C.

5. Nembsiakos, E. H. COopHuk 3ana4 no odmei onogoruu. 9—11
kiaccel / E. H. JlembsnkoB, A. H. Co6ones, C. B. Cymaroxun. M. :
BAKO, 2018. — 272 c.

6. Marepuansl @I — otkpeiTas 0a3za nqannsix. https://fipi.ru/
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